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(b) : s^w-f- i -ZTFZfiz&mmiz&^x i g l < fimi^m^mm. 

LT^ftrr&DNA, 

(c) I (a)X(*(b)<7)DNA^^ h y > > h fc&ffcT-C'W TV NXU 

(B) : BE^!l#-^2 tJ^fi^^W.m^iS^X 1 3g L < titt<7)ti^m 

(C) : (A)Xf±(B)<7)DNA<h^ h y > va: y h ^MTtv\^f yy ^>f XL. W®) 

im^m 3 ] &~f<o (i) - (3) <D^"ftifr<DWk*-$tr mmmiB^yu ^ 

-*\ 

(1) : K?9#^ 1 -e^ $ &8te£E?!irtoa&& Lfc— <b % *) % ftggMMft 

(2) : (DODNAK^T l*rL<tt«k<Ottat#BJfc, JfX, Xttffr*n 
DNA. 

(3) : (l);5Ui(2)ODNAfc* b y >*S*>Y&&ttT"C»('7y ?4 XU fiHfe 
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l o ] 6-9 <£> tt**oDNA3 vxf7^h -ea±*ttr 

m^mi i] miBa±«w^^#^-r^>»-e^^>, aram on 

[SMcgi 2] mfaa^lW^>^M^ffi^l-^>ffi^-e^^, w^jg 

1 0 ^IBmo^®^#o 

[If 13] mT<^)X t* y -/*#tr, ^jRIQMMfeOf^ffi^rft, 

m^K 1 5 ] i~4 ov^-rtt^HcfBm<^7 ,, n^E- ^^w^i 

[0 0 0 1] 



mtiE# 2003-3109480 



2002-351 7 01 A 3/ 



[0 0 0 2] 

~»557M^#!B (Phytophthora infestans) t i?*r if 4 ^W$a t OWJKfcv* 

PR (Pathogenesis-Related) *W^K<D|§5i> V ^~>4b& 

mfrXmi 5, 3 2, 4 4, 4 5. RV?4 7 £#M)o -\fr> 0fOttV-^^a 

[0 0 0 3] 

, fiSl^ffl^^ifc^^^TSfe^^jtlKl 2. 13. 2 1, 2 8 
, SIM 6 *#J8l)o * * K*5 It* .7 r^f h71/^'»liW^fMV 
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SWS^f&Si S> & o r £ fco V -V # * Kistf &PVS i: * * T v > 

-x&mm~te^x?Ys TmA<D—&M%mmm^m®btif-z 0 ^<d—-^x, * 

[0 0 0 4] 

=Hi»«>atfe^o# < ligrmmittmzitm lx& , #r >r v 

, PVS1~4<7M bim&ZtiX\t>& @mW?XWl5 3 Sr#fig) 

o LfrLK&b, ztit,<D&*y^-<DmmMft^^X<DWW*^WX&&o 
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(PVS1—PVS4) Of&S«llRl*#«BJctjtW-Lfeo ^OJft*PVS30*3&*a3fiItt 

t^m^jLtzo &feztifzw.mmm*&KLx?vs37u*-*mi&zMfcLz<D 
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- * *tt*3lt U fc <7> £ t it *J * if 4 ^Wmfo*'tm Lfz a Z <»W9L 
<Etftfr*fflv»ra>frO||tt«rtfofctt*, fH^Di («*) £J:oTI±GUS 

asfeuWB* e> -r , ~j}x*&mmmm& v-* <omm iao TGus^fe^^ $ *t 

[0 0 0 8] 

^Zkm^ifimMKmyj L fc^SBJfcgFttT'n * - * (PVS3:7 0 n * - * ) j± v> 

»/ac&#*-*-*U^ ^f&^o^n-^-* (PVS3:/n;e-*) (i, •f^WMo^fr 
& £>-f SIPK& £ OTIPK*;!/ V n ^i5tt^$tirv»47r7 ©MM* 
:fcffi5 7*#R5). (iW«^5 8«r#J8l)*ttie)i:Lr4feOj£<e* 

[0 0 0 9] 
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[ 1 ] i^TO (a) ~ (c) <D^i*tlfrmM*&trmmmi&%-&'7u ^e- * > 

(a) : @S^iJ#-f - 1 -Ctf $ tL^>m*B2^)^ f> & -SDNA, 

(b) : IB^J##1 -e^$tL^>m«@B^JH^v^T 1 3gL < (i^mo^^tt^, 

(a) : 2 $ tt & % & &dna. 

(b) : w^m^r2 xmz tiz&mmmz&^x i < f^m^^em, 

(c) : (k)xi± (b) odna t ^ >v> »>'x > > ^frF-e^-f -7* 1 ; ^ x u » 

[ 3 ] mro (i) ~ (3) (D^tifrmMZ^tfmmmfc&fti-j'u ^- ? , 

(1) : le^w-^ i $ l h & . tt^iHjja 

ft tr^mm^tt 7° n ^ - ? i: t Z> DNA, 

(2) : (l)ODNAtcj3V^Tl^L<{i^<7)^^ft^ ^ Xii##n 

DNA, 

(3) : (l)Xli(2)^)DNAt^ h 'J >^x> h ^^#Tf;N^7i; ^xf XL, «3 

[4] &ffim<DmmzttLx!$m&3izfc%.t ct^tt^[i]~[3] 

[5] [l]~[4]OV^-ftL^HfB^7 p n^>-^^^-tf^^^-o 

[6] [l]~[4]Ov^-ftt^^fB^7 p n^e-^ irmyn^-^^iji 
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[ 6 ] KSBIfcODNAa Yo 
[9] «Tiaa^t±, m^WiSttSMEKia-Ki-Sjl^-e**. [6]Kffl 

[10] [6]~[9]OV^-ftt^6DDNAn>^ h hT'tittl^lf g^t 

[11] tW|Bm±*4fe#^^«-^JR't&*»-C**, [io]^ism^®em 

#o 

[12] f I2f £»^y> *M ^1 [1 0]fc8B*W>5B 

®$S&#o 

[13] TOXf7 ^«r^O. ^Ktetfett^O^W^fe. 
[6]~[9]OV»i**t^ODNA3>^ h?* f *f f S ^ f 7 

7°o • 

[14] ^T^T7/5:ttf> a±«*n*n(wim«:##i-*^rft, 

[1 5] [l]~[4]Ov^^^fEmoyn^e-^^^irSA$tL-rv^ 
[0 0 10] 



ftilE#2 003-3109480 



2002-351701 ^ ^-vl 17/ 

^TO#lCi3V*T^ffl^tL^>#B&^-<^itl*{i^:0®i9 ti-^>o ATP: adenosine 
5' -triphosphate. BPB: bromophenol blue. BSA: bovine serum albumin CBB 
: coomassie brilliant blue. CTP: cytidine 5' -triphosphate. DEPC: diethy 
lpyrocarbonate. DTT: dithiothreitol. EDTA: ethylenediamine-N, N, N' , N 
' -tetraacetic acid. EGTA: ethyleneglycol bis (s-amonoethylether) ethyle 
nediamine-tetraacetic acid. FPP: farnesyl diphosphate. GAP: glyceraldehy 
de 3-phosphate. GTP: guanosine 5' -triphosphate. HMG-CoA: 3-hydroxy-3-met 
hylglutaryl coenzyme A. HMGR: 3-hydroxy-3-methylglutaryl coenzyme A redu 
ctase. HWC: hyphal wall components. Ig: immnoglobul in. IPP: isopentenyl 
diphosphate. IPTG: isopropyl-l-thio-/?-D-thiogalactoside. kD: kilodalton 
. MOPS: 3- (N-morphol ino) propanesulfonic acid. PAGE: polyacrylamide gel 
electrophoresis. PBS: phosphate-buffered saline. PCR: polymerase chain 
reaction PMSF: phenylmethylsulfonyl fluoride. PR: pathogenesis related 
. SDS: sodium dodesyl sulfate. SHAM: salycylhydroxamic acid. SSPE: sodiu 
m chroli de-sodium phosphate, EDTA. TBE: tris-borate, EDTA. TBS: tris-buf 
fered saline. TE: tris-EDTA. Tris: 2-N-tris (hydroxymethyl) aminomethane 
. TTP: thiamine 5' -triphosphate. X-gal: 5-bromo-4-chloro-3-indolyl-£-D 
-galactoside 0 

[0 0 11] 

1 T^$tLS^ge^J^e>^^DNA : i:'g•^-e#^$tL^ 0 t^DNAfi. t^^Hi 
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{iPhytophthoraJi^JS-t-^®^T-*>oT, i^t^Htirt fc#S£*LTV*& 
o M^ii:U(i> VvifJ^feMM (Phytophthora infestans) . * 
J^u^jfim (Phytophthora nicotianae) , (Phytophthora mega 

sperma var. sojae) V >:^S:#i1t (Phytophthora cactorum& Phytophthora c 
ambivora) £^-T?§ & 0 — ^m^^/M^B £ LTt*, V 

*r if 4 ^MWnM (Sclerotinia sclerotiorum) -Y ^v*& -t>^B(Magnaporthe 
gr isea) . 74 X£ IfMB (Phakopsora pachyrhizi) Sr^l" & CI t ^T' § & 0 
t/z, iStil t L t (i F h f ttil (Ralstonia solanacearunu rfflW & 

[0 0 12] 

(•7'n^-*olR#^&) 

:fc^BJ!O7 0 n^-*f± N #!)xJ2\ ^ > -> ^ ? (So lanum tuberosum L.) & if <D 
§ & 0 jy^ft i±M £ <£> 7° n * - ? £ mWklr & i <h # & 

o t -r> mMLtzmz^m^Ltz^^if4^m%<Dmxitmm^%^xmw 

<Dmm, mmzftio zcoxoKLxnbixtzrsAWhZMmtLxmm^ 
l^yu^-^^m^^y^^-^m^tzPCRm^nni-^^tKx^o, a 

tfj^DNA (7°n^-*) ^46^ ^ LT#JbtL&o ^^fv-t It^Jilf 

■b^^'fv- : TTGTCTGCTGCTtXnTGTGG (WM^l 5) 
7>^-fc>*7 P 9'f^-: TCTCCATGAGTCCTTACATG (ffiM^ 1 6 ) 
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[0 0 13] 

A7^r7'J- (Clontech) ) £r^ljffl LTp^"t"<5> >1 £ & "C § <2> o 

^ jJT>f J A 9 -f 7*7 'J ~5&> «b g &)<D-?U*:- ? & K«\ 7 ^ 9 'J 

r-f-b'-va >fe&£^IJffi£*L& (Molecular Cloning, Third Edition, Cold 
Spring Harbor Laboratory Press, New York^£#HB) 0 ^Ijx.};?? r - v£fflv> 

[0 0 14] 

E?!I#^ 1 <DW.m f ± *5 J: -€-2600 bpT-* o T 7°n - * £j& tUli^l)^ 

7 lC/5$^^PVS3m^OE^J^*5V^-C-2000fe~-l^:omS^'b^^>^ (E 
^|J##2) . »4t<ttB«l^-1500ft---lffl[Ottlfe^«>ft**i* (E^iJ#-^3 
) > Mfcfif* L< ttra*HH-1000fi[~-lfi:oJfi*^ (E8J#^4) 
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<D7u*-?*mmir2>]mA (ip-t, % s^ij^it^^&dna. ^{±±ibo^ 
T^n^^iimjs^7 B n^-^^^:i-^ii:^§^ o giKc-Bx.*^ mm 
^irKfr) KTFZti&mmmm'&^T i^l < ^mk^^m^ n 

X, Xl±tt1]UZti&zt*\^7o J: 9 WiM«i:4DTi/^t J: 
#Ux_l;f2~l 0 om, ^iL<li2~50i, <£ !9 ftt L < (i 2 ~ 1 OlHt?^)^> 

o m±oid^5fc'm)NA{±^!ix.{f, ummmfskm, ^^y^^ur— tf^DNA';# 

-^ta^Ms fcS^5t^^2$A?£ (Molecular Cloning, Third Edit i 
on, Chapter 13 ,Cold Spring Harbor Laboratory Press, New York) ^Jl/jf 
&£W^^MX& (Molecular Cloning, Third Edition, Chapter 13 ,Cold Spr 
ing Harbor Laboratory Press, New York) K X ZM^tO^Xte tlZ X o 

[0 0 15] 

i (xitmzm-^ 2 ~ 4 ov^-rtt^) <Dwn &^ri-&DNA£ * 
^j#-i-2 - 4 ^v^-rtt^o@e^ij^±f2-*i5<7)a:^^jn£T#^tL^>@e^j) zm-t 

M^14-/n^-^i:LT|itgi-aDNA*ffiv^i < h^T-#^>o iiWo I* 
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i£ (50%*^A7^7 , fcK, 10XSSC(0.15M NaCl, 15mM sodium citrate, pH 7. 
0), 5XDenhardtifi&, 1% SDS. 10% T** Y *7 10/ig/ml<7)m^^r 
**^-DNA, 50mM'; 7 y-(pH7.5)) &ffiv>T42t:T-f >^fa^-v a > L 

. -^-cOf&O.lxSSC. 0.1% SDSt:fflv^T68t:t?i5fe^-i-a^#-e*)^o M^*ftL 

h >; yv*. v h t-cti, ;w r-r -> a >mt l-c50%**- 

AT^T*Hh\ 5XSSC(0.15M NaCl, 15mM sodium citrate, pH 7.0). lXDenhar 
dt?#i£> 1%SDS, Mf^Xfy^m lO/zg/mlO^tt^^ffi^-DNA, 50mM'; 
777 — ( P H7. 5) ) V* « *m7F-f 2>Zt £ £ o 
[0016] 
(DNAn>* h ^ h) 

s<??~ (y7^U\ 'Jt7 7-y\ VJfr^m) Kffi&ttitzWM^ 

[0 0 17] 

^ffli" & £ rt s T* § & o £ CO i 0 &m&fr<DMrftffl t LT &mi togen-act ivated 
protein (MAP) ^"7* — -If CO— S"Cab-5>SIPK (salicylic acid-induced protein kin 
ase) XteWIPK (Wound-Induced Protein Kinasae) 2>M&*%i? &ME 

m&f-z&ifz -t^fii., mmi^(D—m tLx, c j * #m ^«t/<oMEK 
at^f (stMEio w-Yw&owm (m*m-^5) wwi^cn-K? 

«7^» (Ifi?!]#-^6) t0 2li:^to 
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ii:^^„ ft, v^#^^ffitJlci3V^TtiMEK^^L/c'll^fe14MMEK ( 
StMEKDD) tfftmZtiX&t), ^^tciSV/^TiOStMEKDO^n- K-r&stfc^-Sr 

II 2 2 K7Fi~o 

V^v><7)^, PR (Pathogenesis-Related) ? > ? m<Dm%L, fa^Mm^ 
[0 0 18] 

7^*3 K^?*-, #tA77-W^- (ZAPII^) *^«rfljfflbrajfe 

-c & *t <b o * h e ics c x mm & & <^> £ uiv^it^i^o 
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[0 0 19] 

[0 0 2 0] 

(*-**-*) 

«[«&jwwart -ca^o * * - s * - * w&m ztiz> 0 m?t j^nos * - ^ * - 

[0 0 2 1] 

^^*t"t**|gLtt*##-t*nptit^(Herrera Estrella, EMBO J. 2 (1983) 
„ 987-995) ^nptlliUST- (Messing & Vierra. Gene 1 9:259-268(1982)) „ 
>fu^<{ v^lC^-t^t£^tt^#-^-t^>hphstfET-(Blochinger & Diggl mann, M 
ol Cell Bio 4:2929-2931), * * h l/*-fe- h ^1-&&ffi14£##^&dhfrit 
^(Bourouis et al., EMBO J. 2(7)). p-?*? u-jT— (GUS) G 
FPit^ (Gerdes. FEBS Lett. 389 (1996) . 44-47) > ^>7x7^' (Giaco 
min, PI. Sci. 116 (1996) , 59-72 ; Scikantha, J. Bact. 178 (1996) , 121 

[0 0 2 2] 

^ 9 ~~^<Dzfu* : -?A?m>x3&<x=?'%wmxte, mm&mRvmhv ar- 
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•fe'fcfflv* Hr&MfcWr? £ fcrt*^* (Witf, Molecular Clonin 

g, Third Edition, 1.84, Cold Spring Harbor Laboratory Press, New York & 

[0 0 2 3] 

>m > ^^fsT-^^^-^^^Js^^m^a^ («) Kn^ttm ( 

oc. Natl. Acad. Sci. USA 86(1989), 8467-8471 ^>P1 ant Mol. Biol. 20(1992), 
963-976^ i #M t4it#"Cl4o 

^-V^>r**i»*»JME*-r**frJC»iJeffersoii (1987) (=£# 
It»19^#BB) ^mdi^tiSc 
[0 0 2 4] 

fm^m^m^nhfifzmmmm^m^x^Mm^mm^n^-t^ -h^i 

o 

[0 0 2 5] 
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nA^JR, ^hAm b^nnvl, ^ V ^ 

[0 0 2 6] 
[HJfcM] 

j^To^»j^^v^T^ffl$tL^^^^#^ urn, 

1. #tfcM!f 

v> 5ST>r It, *iE«^tt»^5 : f-Rl*#7t'5:v>gEj# n a B«y ^ v * * (S 

olanum tuberosum L.)& itmjEW^m.^Rl^W<>^W) (Solanum tub 
erosum L. t m&MS. demissum L. t <DU ^§t@) Sr'&JB Lfco n a q® ^ > v ■¥ ? (± 

^^^jIjft^S«gy»OlH»-e^ft L10/I fcJR* L fzMM % , 4°C 
[0 0 2 7] 

2. 

T##£ttTV>&> ? ^:*f'f ^e^^BCPhytophthora infestans (Mont.) de Bary] 
V-XOfciW-Xl. 2. 3. Steffi Lfco y>*M^iff#it 

■=e^^W[Phytophthora infestans (Mont.) de Bary] V — XI. 2. 3. 4£i£fflL 

[0 0 2 8] 
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3. ramonus 

U *MfcLfc&. &10 4 J!aT-/mncp^L^^51S^^^^mLT20 < CO 

mmm tt-6 b x^-i^mm l * v > * y h -e^ £ n* *> 

, (4*C) KUfcLfco l^W^il^/va (356^7va) Tit 

jiLTig*£IR*m^ »«(ADVANIEC No. 5B) *Mv»TR5li|jiLfco ?t$U: 

B#K^SL£o a^SBSiSifttt. t^t««f^^fA (DUvV -X600, B 
eckman) £fflv*T?R*K«:S!|j£U ?fcR500 nm^^tt^TOS^O.068 (105 jg 
iVml) fcfc*i-5fciMJP!SELfc&, iMilltltfiLfCo 
[0 0 2 9] 

4. Ifti^x'jy^-^ 

Doke and Tomiyama, (1980)0^ (I^Ml 4 &£Jffi) HtJfev^ &#fB 

mlOAofclOO ml~nyy^^^V\ 20 < C-e2iSia)SMl*&*L/io BJRLfcBft 

Lfz Q afc»*#*IL«c+"C*WL. m#:mO5^*<7)50 mM &$«3r7&(pH 4.5) 
KJRiBLfco V-*--*-(W-225R Heat System-Ultrasonics Inc. 

)£/Bv>Tffi2j45 "W7*5^Bje*aM6aL^lfe. 14,000 x g-C30#W»<fc#*Lfc 
o Wfc:ft;fcifcJR&3fcfc^*tf>50 mM Bf&£HlrT&(pH 4.5)tCJ8»U ???>':5fc t |aJ^ 

m **m.mmm(pH s.s)Kmmu ±$^tmm^i^m^mmLfzm2ov 

T20frffl*- h * 14,000 x g*^30^M»^«ILTJi7t*lBlJRb 

tz 0 — jtiliTO.l M**lfcHH»jfc(pH 8.8)fcJRSU m^WL^MS ZXf 

(»»R|^J*12,000) *JBv>. LT4 < C^24^B^*f Ltz 0 
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[0 0 3 0] 

^lO^liSSl^o Il^IHi^i:3;v^**-7- (i£«20 mm) T?*r*>tfc 
[0 0 3 1] 

-fo^TK-etlr&aL, 3R#f«SL7Co #7** **£1 mg/ml HWC, £ 

fc*±J*RR^100/£ iM'gJk-cymLtZo i tz, ifvifJ ^l&lpm&MT'i'T 4 * * 

[0 0 3 2] 

7. 9 j*ff4*en> ttztemmfrho&wmm 

^RNA&ffiteYoshioka et al. (1996) <7>7j& ($mWF%fflt5 2 tfio 



miiE# 2003-3109480 



2002-351701 A ^-~>* : 28/ 



5 mlitlilil [100 mM Tris-HCl (pH 9.0), 100 mM NaCl, 1 % SDS] 
, 1 ml 2-^W7 p fi^^-;K 2.5 ml 1 Mh y X(pH 9.0)»7x/-;K 2 
.5 ml ?nn*;UA • y ;VT;vrr-;v (24:1; v/v) . <7>Ao/cDEPC#k:g 

m^<omMM^m^xti^<mmLtz^ (8,000 rpm. is^ib) Ltz 

0 0lDlL^±?f ^t20^Ol*<^5 M Jfi^kt- b y 7 A, 5 ml<7M y^n/V- 
;V*inx.. -20lC-Cll*BIML/io (8,000 rpm, 155-KI) 
tt7titm*5 ml ^T^y-^ASifl^ M ^7^y^iy7^- K 25 m 
M Wftki- h V 7A(pH 7.0K 0.5% N-9 7 n v 20 mM 2-^;V#-7° 
Y JLfS-fr], 500 ft 1 2M M^f" h V 7A(pH 4.0). 5 ml jMSfa 7 jl y - /K 

1 ml ^nn*;VA • >fy75^T^3-* (49:1, v/v) £#P;i. &<!KiBU 

(8,000 rpm. 1553*HI) L£o ®$LLtz±mK5 ml<D>f y y"n>ty 
SriniU -20r-ei^F^^BL/S o (8,000 rpm, 15#H) i:i»)#?>H 

fcifcJR*300/« i^7"^-')AM»Ii:i?IU v/n/v -^SrJn 

X., -20t;t*l^tiL^o (12,000 rpm. 15^-ffl) J: V) # t> ttfcifc 

JR*MiRT"tN 500 ft l 3M h V 7A(pH 5.2)Tife^U 3frk5M!ft (12,000 

rpm, 15$3»IW) tfCo £co&^*fp&2|n]|£^U $ S> £500 ,£ 1<7)70% J-^y 
-/I'TflfcifrU (15,000 rpm, 1555-ffll) L£ Q #fc*UfcifcKttH^e* 

I&100 // 1 ^DEPC&StK K&fi? U i *l «r ^RNAi^N- £ b fc 0 
[0 0 3 3] 

8. s—*f>im 

#® L/i^, T;W* y 7n 7fr/ ^(^#^^3 6 *#Rg[) -CHybond-N+f- 
n VBKAmersham) tw|g^ • BJfeLfco 7u-7mtPVSl cDNA*JBv>fc 0 
KNA*«b*$*/i7->f nyjRSr, 42tO-/V^^f 7"'J ^^f -b-y a >il[50% 
*;VAT3 K> 5 x r'WVl'h^ffc £NW:£i£3 7^#BSJ. 5 x SSPE 
W\£it3 7*#JBK 0.5% SDS. 100 ft g/mlf^te^ffiT-DNA (Pharmacia) ] 
lB#F^J^±ScEtfc^ 32p|5fttDNAyn-y*«:«*PU 42rTT?16l$WJ!aJb'W 
y*y ^>f-tf-'> a yfcffofco -01*0.1% SDS^4 x SSPE»t»-CM.T15fl- 
19 (2®) . 0.1% SDS^T4 x SSPE*t?60 , CT15$5-Hk ZbK0.1% SDS^T2 x 
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sspe^^6ox:ti5^^ am) m&m&Ltzo t-b^yt^?^-^ 

7 A OMAT-AR (Kodak) $3 <£ ighting Plus(Dupont) £ffiv>T, -SQVT 

[0 0 3 4] 

9. RT-PCR 

RT-PCRliRT-PCR high-Plus (T0Y0B0) &JBv>Tfx cDNA-g-JSKli^RNA 1.0 
/ug, TVf-b^^y^-Y^-lO pmol/^ li3J;U f T>f-fe>'^'7 P ^^^-10 pmo 
l/ M \*m^X. 94 t C(lfrF*lK 47t;(l#ra)*&*a#tel^*25^>f *Mro 
fc 0 mmLtzZfy '{^-li&T<7)t&y)X~$>lQ, 122 3 K^ftWOcDNAKT- 

PVSl: 5'-A(X}AGATTGTTCGCCCCATA-3' (E?!l«H§-9) ^^5' -TCTCCATGAGTCCTTAC 
ATG-3' (BE?lJ#-5§- 1 0 ) (469 bp), *> L < fi5' -CATCGATTGTTTTGTACATCTG-3' (@£ 
^J#^l 1) S.^V-AATAATGATACAAAAAAAAATTAAGG-3' (lE^iJ^ 1 2) (176 bp) 

PVS2: 5 ' -TATCAATTCACCAAGGAACACT-3 ' (IB^J#-t 1 3 ) ~Bl U*5 ' -GAAGTAATTAAAT 
TTAAATATTATCAA-3 ' (@E^iJ#^ 1 4 ) (132 bp) 

PVS3: 5' -TTGTCTGCTGCTGCTTGTGG-3' (E^Jft 15) $.£^5' -TCTCCATGAGTCCTT 
ACATG-3' (mm^ 1 6 ) (326 bp) 

PVS4: 5' -AGGACATTGTTCGACCTGTT-3' (BB?!I#-^17) 210*5* -TCTCCATGAGTCCTT 
ACATG-3' i.mm^-1 8) (469 bp), L < (i5'-CATCCCTTAAAATTATAAGTATTC-3 , 
1 9 ) -AATAATGATACAAAATAAATTAAGG-3 ' (1S^J#-^ 2 0 ) (131 

bp) 

mtt/O K<7)^iE«^L/i(#^^ifc3 7 £#H?.)o 
[0 0 3 5] 

io. v^tf4^n%:frh<Dm%'&Mfr<n>mm: 

X?frb<DWM&ffifr<7)MWkteVixon and Fuller, (1978) 
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>nR3iMij-c**^y * ^ at 2g*iiaz.%mz£ vmwLtzo torn mKommm 

»[0.1M *vmi- V U ^A(pH 8.8) 1 mM PMSF(phenylmethylsulfonyl fluori 
deK 10 mM 2-^ 7" b 7 *iJDx.Jg?j| Lfc&Jfc^ato (14,000rpm 2 

[0 0 3 6] 

ii. ^dRW-coit^^^^Roi&^ii-e-owim 
Sl#<t? am Km v > & ^ £ # * £ * , v ^ #4 ^pvs o-xmm f*i -e o us & fir 

ofcoEcoRI. i3j:OTioDCi; J9§J»fLfc|§m^^^-pET-32b(+) (SMat) KP 
VS1 cDNAO^nTi^^S^^AL. ft fcftfc^* (BL21. Novag 

en) i:iAL^o £ <D±mM^50/u g/ml * v >; > Sr^tfLB^^«i-^fi® 

U 37*CT— lft**L^o 200// g/ml *M-v'J V«r^trLBfS#J§flfc50 ml£ 
A*l£500 ml-7 9^rr^4^:ffl^L, J&ttlO^V^nni-^m^ # 
^07 7^nl-Jg«L^o Agoo = 0.6tc^-?>t-e37 < CTmm^* (140 rpm) L 

, dod*>250/ui^sm^>^^^Kimt LTm&?y^?n<v%n<7>mmi~ 
>su z bK37x;x»3mmmwL-mm (140 r Pm ) Ltz Q tK±t5^f^^pl^^ 

mm%L*M>kfrM (5,000 rpm, lO^Pfl) Lfco _ti* £ Jft Bfc £\ ml* 
1-BM^^[50 mM Tris-HCl (pH 8.0), 2 mM EDTA] K&MM U £O-5*>100 

a* i&inhi? Lxmi?? >'*?%<7>&mmm><ommKm^tz 0 

n&&&%L*&>t«frm (5,000 rpm, 10^W) L±m*M*) -XMnottBSt 

y>*?m<o*sm®.<offimKm^tz 0 
±.m<D*. ? yrLtzMmm&zutmmfc* y^^muM^M^m ( 

5,000 rpm, 30#W) Lfe|UL»*flJlO ttf££*Jj§mil^f£l00, u IKS 
HiBLfco #*OjRiB«J: •) 10^ 1-f o^^'J >^Lfc$t> SDS-PAGE, >>xx 
* >#F#f -Srfi 1 o fc 0 SDS-PAGE& 9 f*20. SDS-PAGE43 J: ^ .x* 

* >mtt(o&u\z$£vizo %mmm*mmLfz^ K*&mxmi, 

tzj^mWiDftm*, $>bfrC#>7iO$Ltz5 ml Binding Buffer[5 mM ^ ^ 9V— 
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/K 0.5 M hWM., 20 mM Tris-HCl(pH 7.9)]KJ: < iSLf: 0 Sfflft 

±mmzimLtz 0 m^mmm^m^m (12,000 rpm. io%-m) u _t?if&w 

L£ 0 7tmz5 ml^SIA*) Binding Buffer (6 M^^^Binding Buffe 

rizm*.tzi><7)) ztoz-WMimLtz^ mmmzm<kfrm (12,000 rpm. iwd-m 

yLtzfe, SDS-PAGE, f7 * >«?*f fcfro fc„ SDS-PAGE^3 X Tf*7 « ? >»*f 
{±14. SDS-PAGE:£ X Xff7 ^ *? VflFflfOig i M£o fc 0 

Ilff-^-7(:iL, 200 ml<7)4 Mm^it*f^[4 M R*^ 10 mM Tris-HCl (pH 
7. Oh 5 mM Un]KttVX4X;TmmM%rLfzo »r^&£200 ml ©2 Eg^j8#f 
(4 MR*a*fn«tOdt»m*«*2 Mfcft*.*:**)) t:»L, 4t:-ClBf 
Hj8*fLfc 0 S^^flffl-ifc^OO ml<7>fcm*jt*f*W£ (4 Mm5£a£#r*tifc<Z> "? 

te&jfeU 4 0 CT'l«Fr B ^*fL/io SO f S*f^«r200 ml© 
i^it^#n$« (4 MliIM^niiS:ltv^HW) C^L, 4rt?- 
SfeaS#rLfco i^)M^X7^>K;i'7fa-7'^U (15,000 rpm 

, 10^13) Lfcft. _t?f£§r Lv^o. - ~f\zfc L/io £©K#£#£Ii#£ U 
fitJKfc LTffi#©fNKlCfflV>£o m±<7)^fpT\ 8 mg/ml<7)M^^ >/^«3&*4 m 

[0 0 3 7] 

12. tfiPVSjftflWfMtt 

(BALB/c. Hi. 4»tt) ^5HWL^ «ftfi^*f:I^^ 
>^?m00fJLg*^ttmWLt a yf^) -h7n^>h 7ya^> K (DIFC0) &^ 
Mfi^t/t^^ya >«rl00//lJH0gtc^L^o lilKH&. tt#^w?^«100 
yugt-f - b yuj y y 7ya^> K(DIFCO) *t$-&m>&Ltz^^)i> 

v a > & 100 fi IBM K&M L tz 0 *©10B&^**©Jl£i»tf LT$fcrtLU HMGR 
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hTya/r/ K(DIFCO) ^ff^L^jvi/'g ^£100// Uaj&lCfflttLfco 

-mmmKmnsLL, 4x:x~mmmLxMm^it^^tz 0 zvssamz&bfrm 

(10,000 rpm, 1553*119) U ±i^iit LtX7^> K^7f 

[0 0 3 8] 

13. * >vn^ Sfo^* 

ffc^O* >'S?Mmm<Dmfclt, Bradford (1976) <D^m h * >s*?W<Dfc 
y Y (BI0-RAD) £fflv*Tfro fz 0 tftMm*BSA*m^Xftm Ltz 0 
[0 0 3 9] 

14. SDS-PAGE& J: Tf'J^T* 9 ^Mffi 

? >^?Mm%<D$m-?kGEteLaerswli (1970) (D^m^Ctz 0 WfrlO/u 
fMt»?&[2% SDS N 10% ^l^^^y-JK 0.002% BPB. 20% ^'J-bn 
~;V£^tf50 mM Tris-HCl (pH 8.5) ] lO^ltr^U 5^^L^t!K^L 
> 10% #')T?V)l'T$Vrfr%m^xm%faMZft'otZo 

V^X?>ffiffilt, Towbin et al. (1979) (D^m (^#fP^5 5 £#M) 
tc#oT^ofc 0 SDS-PAGE#:<7)y;W lilft, ^ha-bivn^l (PR0TPRAN, Sc 
hleicher and Schuell) * J trtL^ti1fc^.m%mw.(0. 1 M Tris, 0.192 M v 

20% ;* * J -;K 0. 1% SDS) £30#W& Lfc^, -fe5 7*n 7 * - (A 
TT0)<7)^t-- v^g^, 2 mA/cmS^^m^-eeO^PBliimbT^^^O^ >'*9M 
*->n-fe^n-^JHt=IE¥bfeo iO- hn-tr;vn-^J^^5%^^rA5;v^ 
&#trTBS-T[137 raM^ft^ f'J^A, 0.1% Tween 20£-g-&50 mM Tris-HCliftflr 
Wi (pH 7.6)]*-C- QfeJBSU 7n^>mof:, d^M^TBS-T^T'lS^ 
KOiSfe^SrllHl. 5#W<Oifei££2ia?To:fc&, -&#L# t tt^t 35T^f ^PVSift 
# (2,000flf**O Sr«g-tpTBS-T4»t?l«FlB«a:Lfeo mfliS*TBS-T*t?*i£L;fc: 
^> -#$L#fc LT&^**Igffi#(Amersham) £^trTBS-T*-t*3055-roSte 9 t 
7^0 RfcTBS-'DpTiSfcifM^ EOtfcfcil*? h (Amersham) £/Bv>THyper Film(Amers 
ham) ±fc v y-ffrvmtti Zft^>tz 0 
[0 0 4 0] 

15. •/n-r<7)fp$J 
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v-v^^e^pvsi~4 cmAzm.^&Astzy? * $ vzmmt U 1123 k^-t 

o RJBlt. TaKaRa TaqTM (^jgjfi) J3 X IM >-9— hWA*&.fr% s A,tz77 * ^ 
K2 ngSrfflv^ DNA-9— v/HM 9 7-PJ2000 (Perk in Elmer Cetus) X*94V - 1 
#H (tofctt) , 53lC-45g>W (T--';>^) . 72TC-2^W (DNA#SRJ&) 
„ ^/Wfcv^^T-Cffo^o 0.8% T**n-^>^;vm^l6^«t l}4MB 

$*i^DNA®rJt<7>^M XZmWLtZo QIAquick Gel Extraction Kit(QIAGEN) 

[0 0 4 1] 

16. Vt^^/A7'f77 , J-^^J-->^ 
UDesiree, Clontech) ^fflv^/co 

7 &#J8)fcJ: ^ffc/Co IT*!/- h mtz *) 30, 000-7*7 t%2>£ 7 Izm&Ltz 
7T-Z?m%L£200pl&mttMWXLl-Bl\ie MRA(P2)strain (10 mM ffltgfc^* 
A 60 o = 2) £?1^U 37 o CTtr207>F^^eU/^ 3 ml NZYM h y 7°T 
tfu-K (1% NZT^>. 0.5% g^J^;^ 10 mM Stvnv^A, 0.5% 
0.6% T2fu-.x) KjS-g-U NZYlGK^Jgflfe (1% NZT^>> 
0.5% gft^c*;^ 10 mM flfclfc^^v^A, 0.5% V V *>A, 1.5% « 

5^*) ±l:iiilLf: 0 y^-^SES^O.S mmiC*S^-e37 , CT^«L 
4tTK— HSBIJ2U:»11Lfco ^±07 p 7-^^Hybond-N+f-^n>H(A 
mersham)^^^^ 3Ett»SK(1.5 M NaCl, 0.5 M NaOH) -C753f^ 
5 M ^Ati- h 'J ^A, 0.5 M Tris-HCl (pH 7.2). 1 mM EDTA]^3:frF3#kSL7^ 
„ 2 x SSKB-Ci5fei£Lfco £ M*. 0.4 M TKBMfc^ > V ? A K£ oTmfcBLLfc 
BjfeLfc^ 5 x SSPE (2H) -Cftj^L/io ^-^6.0 x 105? n->^t> gftjO 

-~>-^Ot£ % PVS1~4#^ >/^#llfi<l*7 p 7'f ^-£JBv>£PCR 
KJ: i9S^^tt^^-f Xo/t> K*«lte$tt7tPVSl, PVS3*5 £ £>TVS4 £31^ 
2#u 3#c** i ;--^^*^ofc 0 




ffiSE#2 003-3109480 



2002-351701 ^ >* : 34/ 

-f*, is. -c&^-wwwy 1 ; ^-r-tf-va y<Dm^tmm^^tzo 

[0 0 4 2] 

17. 7r-yDNAO#«l- ffljR 

7 7 - vdnao^hi • mm*, mmsmm mmxm 2 3 *mo t # »; 

W^^V3-;KPEG)itS^(^^m3 7«r#J80fc2fe-=fv*t\ JgJLTO^^ 
^O^o/co @^7°7-^?:i^J: «9HJJ|3tU 100j« lOSM^j£[50 mM Tris-HC 
KpH7.5K 0.1MMth'J-)A, 7 mM iiv^y'JA, 0.01% Wf->1 
isit/l^l *nn*;i/A&^trl.5 ml ^ol-^'IC#LT4 < C^— IjjfeiiL^t 
, «fc <»»Lfe, 200 ml7 9^3*fflv\ ^3E?vB§m[XLl-Blue MRA (P2) strai 
n]£80 ml NZYM (1% NZT 5 0.5% B^x**^ 10 mM ilv^^y^A, 
0.5% mt1-YW&) -e30 o CT-e-«M^L/io &4>#MI (8,000 rpm, 3 
frm, 41C) Hi»)i5fcjKL7fc1t±^»li«:lHlJRL/i^ 10 mM ^^^y-^A 

u A6oo=2twp^L^ 0 z.<Di*> fi i<7)m3£*Mmm 

mmt50/ui<D7T-i?mmWLzm&L, 37t:TC2o^ra»st^, 50 mi nzy 

MSrffl^T37*CTt?SI&^*L^m4:lSKLfeo 2.9 gMt h V ?Ai3 
ml ^nn*;VA£«U $ fclO^HHgtt Ltz Q fokfrM. (10,000 rprn. 10 
ftm, 4°C) tci 0±f»*laIJRU ±?t<05^ 1*^)50% PEG 6000* 
, *+fcll$PI1MtLfco SS'MMi (12,000 rpm, 20^W. 4*C) J: »> ifcjg * 0 
JRU 400^ 1 Tris-Mg-NaCl[10 mM Tris-HCl (pH7.5). 49.6 mM mt± h'J^A 
„ 4.9 mM Mv^^y^A]t;I^tf: 0 £4^ 1O10 mg/ml RNase A(S 

igma)i5 «t tM^l<7)10 mg/ml DNase I (Sigma) *$6JDU ZTCT'VmWVm.Lti 
f£ N ^nn^;vAjftm*3IU^f ofc 0 0JRL;fc-L« t«02 x STE[80 mM Tris- 
HCl (pH7.5)> 2% SDS> 0.5 M EDTAl&iTOfrOliOlO mg/ml /nfft-lfK 
£*fo&DLT, 65t:T*ei0^ra^aL^m, I^iOTrisSfrftJ^y^K 

: ^nn^VA : W VT^VT^n-^ (25:24:1, v/v/v) ^nn^VA 

:^V7 5;vr;^-;i, (24:1, v/v) KioT, «>MlHL?to HURL^JJi 
K2te*tf>^x*y-^£;fjnx., -20TCTT?30#W1IHtLfc&> it'MMJi (12,000 

rpm, 10#K, 4«C) Hi 0 $3fcft*|I|JKLfco $fcJR£70% ^^7-^^^, 
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«BE*S*U 100^1OH 2 0^||L/Co 
[0 0 4 3] 

18. -9-»f>J!Mrf 

BWO^n->o^DNA*^OiliOIR»3R KiOMffcU 0.8% T 

K*TW)'7u yT4>ym {^mV&tt. 3 6 £ #HS) jc «fc ») Hybond-N+f- W n 
> H (Amersham) ± Lfco 

32p^HDNA"/n - ~7\±^ ? s ?U -fy 4 \ > ^&(Feinberg and Vogelstein, 
1983) K X *) [a-32p] dCTP(ICN Biochemicals):& it^egaprime DNA Labelling 
systems (Amersham) £rfflv*TfPlS Lfc Q 

DNASr?R*$*^^-f nvjRSr, 42^0-7° WW :/V ^ -tf- v a V$gifc[5 x 
f^^^hil (##W5:m3 7 4r#J»), 5 x SSPE (^#^^3 7 *#JSK 
0.5% SDS. 100 ^g/ml ftSEtt^^fll^DNA (Pharmacia)] 4" TlB^^M±me L 
tfzf£, 32pmiRDNAyn - r^r^in U 42t:TTrl6Bf H^-t^W ^ -If- v 3 
>Zfs-otzo £OJ££0.1% SDS^2 x SSPE^t?10^ (21) , 3<bK0.1% 

sds^i x sspEfft?io^r H i (10) mxm&Ltio mmt-r^xmur 

"C^f o fc 0 t-h5^^?7-f-li, XjS&"7 <f ;V A 0MAT-AR (Kodak) £ J: Tm& 
^Lighting Plus(Dupont) £fflv>T> -S0°CTX°ft ^fz Q 
[0 0 4 41 

19. y7X^ KOWMft 

^K^J*^i"*fc*WB WDNAI^^Wr^ n-->^rjc»4^ pBluescript 
KS+ (Stratagene) £ffiv>7t 0 

Bm<D?u-i'<D£mk*ffifc<Dmm&m &mm.) K-t^Mibu 0.8% 7 

JT*^tr7#n-;*^/u£QIAquick Gel Extraction Kit(Qiagen) Zm^mM 
Lfc 0 AUIRn^J: DiMfcL*:^*-};*, Alkaline phosphatase E.coli C75 
(S8K6) fcJSJRU^flMfcjra (37X\ lB#ra) fcfrofc^ -7^y-;v:* 
DD.tW : v75;vt;V3-;v (25:24:1, v/v/v) ^ ?nn*M MV7 
^;vt;v=i-;v (24:1, v/v) trior, Jflfcfejftffl Lfc 0 HMXL^±Jf K2te*o 
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^jc^y-;^j: ^20^01*^)3 M NaCl&flnx., -20T^T"C305hF(9f§MI Lfcf^L 

(12,000 rpm, lOfrW. 41C) 0 ifcKfcllllRLfco i£J££70% 
y-;VT*^m. WEfSftU 20 /£ 1 TE[10 mM Tris-HCl (pH 8.0), 1 mM EDTA] 

y*t— h<D*)Vltm:lt%2>£ 1 KWfiEU DNA Ligation Kit ver. 2 (^Sfi 
) t? > Lfco E.coli JM109 Competent Cell (SSiS) 9 

^^-ya>U-/7^5 KDNAT^@^L/im> LB/Amp/X-gal/IPTG»^* 
_t (1% Bacto Tripton, 0.5% mm^**. 1% Jfiffc^- h'J^A, 0.1 mg/ml 
7>lfy'J>I^ 0.004% X-gali#$u 0.5 mM IPTG?g$u 1.5% *5©&*) 

37rT-e-Bfci#«L*:o f6MU:fnn-- £LB/Amp$t#3£ite (2 
ml LB, 0.1 mg/ml 7>fcf~>';>) tr— Bfci#*U 7"^.X5 KDNAO^MI*ff o 
o 77 X< VWk<D-i&mis£U!%timZ, FlexiPrep Kit(Amersham Pharmacia Biot 

[0 0 4 5] 

20. mmmmmo&fc t r- ? ^-*m$v 

< PRISM Dye Deoxy Termination Cycle Sequencing Ready Reaction Kit(Appl 
ied Biosystems) Srffl^Tff o 7tr 0 RJE&WOjEtt^U T * V ;V7 3 K$*/Hp"C*> 
m^^jfiim^iB^jO^fc 0 Kf±, ABI 373S -DNA^-^> 
*SIil»r£ltt (Applied Biosystems) £J3v>/c 0 ffla&E^JOfit^ WifrW<VT 

/< > Z (DDBJ) o^cM a > I* a - * - <z>BLAST7n Bfcfcflt 1 £#M) £ 

fflvvrflWfLfco ^BMeyilO»8Htt, CLUSTALw7 9 n^7A(^#^m4 
3 Sr#^)«rMv^c 0 
[0 0 4 6] 

21. i^ir^^Iiyn h b 9 > Z?*. > h T v *4 
V^iJA h 7^7^ f ^ffiv^fc f 7 V^x y h 7 (iHashimoto 

et al. (1992) O^rft (^Xfl 8 =Sr#M) J^T^i^ Kfi'ofc 

o ^#M^«M&^<^n b Mix 106lB-g-tr*ift 800// 1(0.5 M 
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mannitol, 0. 1 mM MgS04, pH 7.0)1^ ^A-t&*fcT-£25,ugJn;i. ^77 
<f >>TKSl »)»#*:M]U ^"TlOfl-IMHtLfco *«b^C^ 
*?VX&^tz*x-^7 Hl^U ^T-^A^SCUY21 (fJr7f^fx>^) £ 
ffl^T^msfL^t?^!/^ fn.fi/- h (60v, 50 pon, 75 poif, 413) Ltz 0 
ifcfc^f-^-T'KSU TKJtlClO^^St^, JiM^^^^§, 900/zl 
tgmWLZtinx., 12^«7^V- r-K^U 20r<7)^^l^#SUfCo ^Ot&P 

7, \ \z\t^ mM^lOO/u \i> L< (il mg/ml HWCSrlOO/* 1 Jf3nx.-ri2B#F^M Ltz 
o 'fyt-f^yfa-iHifiCaMV 35S:/n ^- ?Hl^£^-ir^ 

ynf^^Klx PBS-et5fe^L7t^ Dual -Luc if erase Reporter Assa 
y System (Promega) ^l^t;Vy7x7- •*? * flflSe L o 

[0 0 4 7] 
22. J&M&W&m<OftM&£V*G)S%i'& 
f^*^fitt»^^M^i^GUS^{±Jefferson(1987)0^rfe (^H^f 1 9 

^£ffl^7to jf^lm^:^^ 9 "pBI121(Clonetech)OCaMV35S7"n^e-^ ^rilJI^L 
, ^1RPB$& 3 K > ±.wt£2648 bp<9PVS3}£;e 7°u^-?~- £ GUSJtfS^-^ioSL £ 
^>7W-A-eGUS^lR^tL^>J:^^BamHl^^LT51^b^(IiIl Do £<£>^ 
^ * — SrAgrobacterium tumefaciens LBA4404 (Clonetech) Yxit^V — 

ya^fttfAt^o -©I^L^^2^A. tumefaciensO^^^^I"^ ^ 
■ei^^-t, v* — V 4" 03C5ZR^ttl± [Sucrose 30 g, GellanGum 2 g, , MS min 
eral (lOx) 100 ml, Fe-EDTA 5 ml, Myo- inositol 100 ml, 3C5ZR vitamin (Thi 
amin HC1 1 mg/ml 1 ml, Nicotinic acid 1 mg/ml 0.5 ml, Pyridoxine HC1 1 m 
g/ml 0.5 ml, Asparatic acid 1 mg/ml 0.4 ml) 2.4 ml, IAA (0.1 mg/ml) 5.3 
ml, Zeatin riboside (0.1 mg/ml) 17.5 ml, pH 5.9, per 1000 ml] 
0 Fb1»S Ltzo ^r<D^ *>1r^4*s > (100 fx g/ml) $o£.Tf Cefotaxime(300// g/ml 
)&^ir3C5ZRi$ifciiM£L/io itt^-^lf^r £: U va.-h^fcBmb 

^<bSl#^*b± (Sucrose 15 g, GellanGum 3 g, , SI mineral (lOx) 100 ml, 
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Fe-EDTA 5 ml, V2 vitamin 2.0 ml, pH 5.7, per 1000 mlHc#LT, 

GUS^fe-faiHte. te$Jjffijf$£aJS&fe^i£* [X-Gluc (50 mg/ml in DMF) 100 
yul, 500 mM Phosphate buffer(pH 7.0) 1 ml, 100% Methanol 2 ml, 0.5% Tr 
iton X-100 7.9 ml, per 10 mljtc^JE^U 37 e C<7)Bf^^#TT— MClfcrfe 
1-*„ -eoflL ^feai^:i^/-^:/';-fen-;v (l : 3 : l) oft 

&-t&B^ IfrfeL£»&|&£9* b 7x/-^W (lactic acid 10 ml, phen 
ol 10 g, glycerol 10 ml water 10 ml, 40 ml ethanol)-C^S U dfrfcltv 
MLtz 0 Z<Dfe, IMc^n^-;V(2.5 g/ml) -^MLb"? 2 B 4 
r<DBt^#T-emfebTmmb^(^#^m4 9 £#ra)o 
[0 0 4 8] 

23. v^#M^^Sj^fc&t&Agrobacterium tumefaciensSr^Lfv: h 9 

A. tumefaciens&^L*: h 7 Vv^. > h T y -fe^ Chang et al. (2002) tf>^ 
& (##^m7^#M) ^CT^fo/io Cf-9/Avr9f fctiStMEKDD (gfi?ij#-5f- 
7) ^^tr/^^f- 1 ; ? — %^U? V nsKV- v a >lc J; l)fXLM. turn 

ef ac i ens LBA4404 £ . y r > tf v > (50 ^ g/ml ) is J: ^g^K^t S? £ #0 £ 
T^LfCo A. tumefaciens (3,000 rpm, 15#H) ia'JilU *A 
iRW$£(l/10x Murashige-Skoog salts, l/10x B5 vitamins, 2% sucrose, 1% 
glucose, 150 acetosyringone, 20 mM MES pH 5. 4) "CHliS L*C0D600 =0 - ^ z 

\ 2B&fcGUS$fefeLfc«, 
[0 0 4 9] 

„ mm&d^JvJfJ^mMrj X? 3#U v^RNA£fflffit-C, PVS1 cDNA£ffiv* 
^m.UWJjK^X, PVS mRNA<^W««^'btL7to 
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[0 0 5 0] 

##|lft&RT-PCR 

S^L^v^tf-f^t^T^ 3*fc<£ *)£RNA£ffitBLT, PVS1~4#^ 
(NWSlft^'f^ (Kltf 9, 10, 13, 14, 15, 16, 17,5.t>* 

1 8) *fflv^TRT-pcR^#o7t 0 mm&m&mg., wmnwm^m^M^^^ 

T, PVSl~4-f-*i^*U69 bp, 132 bp, 326 bp* £#469 bp<?>}i5E£*t&-»M X 
fc;< > K^tB £ tut (H 3 ) o 
[0 0 5 1] 

< HJfeffl 3 > #NR5Fnte V - X £ J: tf&ft ft ^MLfr/t^ ^eM^H. 

, t/tv * tf'f *PVS#i#*ffeK U * -XX * >fm*ffv fz 0 #L#4>ffc*Kffl ^ 
i <9 IS L/cPVSl cDNAfllRff £3&5a^< 9 9- \zMX LT, ftWK^Vk 
*Sf£ov>TSD5-PAGE£?ri/^ ^V&OT&ifc-eSfe'feLfco m*iB#fc$j83 kDO 

tMm, ^^ott v-x^/i ti^ntt v - ^ t xumftfkt x v * # >f * 

JHf^^i 0 PlSttW^^PiSU ^v^#^PVS^#£ffiv*T?M* 
>mriffv it m 4 )e ^BRflJtefc J: 0fiRatti/-^©^f*io«iEi:*^-c 
4, 6l$IHUJJll$fc PVS* W^«o¥»a*©i£>fc;tofc 0 Tto&SETJiPVS* 
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[0 0 5 2l 

<n»j4> ^m^i^v^^ ^a^i;^it^pvsi~4#^ 

Mtfj&RT-PCR 

-jvifj^mmMfc&^r, pvsi~4ov>-rtt^^ y^^-^ittv^o^ 

m&t x°®m&i^j\if<<*:m-®L& D^RNA^mtT, pvsi~4^ 
mm^'y^^- (se^#-^i i , 12, 13, 14, 15. 1.6. 19. 
20) fcffi^-cRT-pcR^v^ ^r<Dmvsi-4^^>^-mm^cdM^~y 
*m^x*y*fymffi\^tz 0 rn.mn.mmm.rn, wmmnMmm.m.MU^^x, pv 

aj£*L*:(ia5)o tfc, *'yt^ bn-^t Lffiv^J«Ml£3fcORNA 

: &fflv^c^lcfev^T{iPVSl~4'etV'? f tLl76 bp. 132 bp. 326 bpiSitHSl bp 
?>3f5££*L&-*M Xlc/^> K«m2tL£(EI5)o 
[0 0 5 3] 

i/'Yif-i *<DFS Xtelf&teigfc 0 1.6 - 1.8 x 10 9 bp-Cab *) (Arumugana 

than and Earle, 1991) > v> if A *V J A5^7 U -0-*M XTO^ly 0 ^ 
- * 0 1. 5 x 104 bpt?* J/:yt*M «=e* s 4fflf#"e* & - 

-6 , v> if 4 x * y -~ > ^-f * fcae> t±. ^<H5.2x 

io 5 4S o ? - * & x * y - - > ^1- & & o c -e. pvsi cdnao^k * 
yn-rtu, 6.o x los^ox^-^ ^^.^ -->^Lfw 0 i#cx^y-~ 

87^n-v*qS©$tLfe 0 ^ttib, 87^n-><7)9*>, PVS1-4& 
EBH"&i:#fc. m^n^e-?|I^£#&*:a6, PVSl~4-e*t-rtL(0^ Wt- 
#!%W&fflM£^7?^-*r«*&U * COPCRM £ W^MSb L 0 PVSI. PVS3 

o 

i;-^>^0^#^tL/^^n->^EcoRI, Hindlllf fcttXhoIKJ: l)* 



j±ilE# 2003-3109480 



2002-351701 A ^ : 41/ 



X\ A^^iJ^X LfcEcoRIiS J: miindlllM^t* £ ^DNA^^rpBluescript K 
[0 0 5 4] 

^ n _ - y ? L£PVS1> PVS3& £ tmS4<0DNASrfrO^£K?fltf>*5fe*r 

ffo/z (me, 7, 9)0 B6&ira7fcttPTO©-/n*-*«i* (bb 

?!!#-5§-l) 25.^3- KffiJA (1B^J##2 1) tfTFZH&o PVS3 cDNA& J: m>VS3 

<Dyy AMmiz-o^Tm^z-fcib, mzMm2tix^z>?vs3 cdna 

5 3 £#HS) t^»J^#^^^PVS3^rV ADNASE^J^rJt^cL^o PVS31COV* 

5JcU 6^<Vj>hu>X~frm21ri&ZtiPWhfrlz%:<?tz (El 8 ) 0 — PVS 
1. & £ mvSmH t i> , 5 o(7)-f > hn>T^iff^tLTi3 19. PVS3i:(i#^o 

tv^c (ni9) o v*if* ^w^^w^^m^^^xM . #r^;y-^ 

*itz?V$3r yA^n-yy sMlRfUto >mS3 cDNA t^ot^ziJ:* 
(b, PVS3-9-y"7 r ^ -co— o&n- Y^hMB^Xh^ tJgJoti&o 

Back and Chappe l (1996) -b X * 7=- > ~> * 7 - 4? £ £ Jt * #fcfi&Hfc 0 
v^«§Ltv»-5 (^tra4^#I) o ^^3(TEAS)> b * v(PEAS)<0 
^*^;v^>v^7-^&&5-^fc:-7 1 j:* bn + yyy^-fe*^ fcaxC 
hvsk >^ ^ 5sr>f -=e cpvs) <o^>f 4 xtf^f-f >z/>9—*?<dMMts. sWMW* 

JfctfcLfco PVS3£fcJ±PVS4<£im-£^Tvetipiradine spec 

ific domainT'ii. 90%J£JL±OIdentity*«ltS$ttfe (0 9) o — PVS3i:PEAS 
c9j^-tM±80%JSlT-e&o£:o gfegfS^fi^&^aaristolochene spec 

ific domainfc*5V>T^ FYS i: TEAS, ttz&PVStVEASVfflXit, Identity^78 
% -89% X& Z> (D KM U PVS£HVS<OF B TO±> 98%£Lhfc v^iSWdentity**lft 

Etifco £<b^ mmkxmrt&***T)v^yi/??-- : ei$^<D'<z'\- 
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1-^>PVS1*5 iO f PVS4(±5oo-f > hu>K:7>$r£fr&6oOi^ v>#*ibJ&&vLt 
j&qBfcjWcfcofc (09), 
[0 0 5 5] 

Ji->7x7- •** 0±ift HPVS3«5e-/n * - ? WAi&ti L TfeiSi L £pGL3^ * 
^-^xl/^ bn#l/-y 3 Vfyo h^^ft'IXU HWC^-t&jSStt 

[0 0 5 6] 

SP4r^LTSNF«J^GUaSfe'feLfc(I2Il 2) 0 ^IS^ #|fc*fcffctt48l$ro&fc 
[0 0 5 7] 

mmm KM-f & * 4BW-e, -g^m^n'tt v - * * %a l maun 

[0 0 5 8] 

-Y ^Jfit^^^GUS-e^ Lfc (114). GUSm&VtfVT 4 '7" =1 > b n — L 
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[0 0 5 9] 

v^-T^atTGUS^-fetfc (HI1 5, 16, 17, 1 8)o v-Y^M 

^^Gusx^^-fe^m^tt^ (@i5)o mmm^<o—ox'h^^mt 

^6<b*L&^o£ (®16, 17, 1 8) 0 
[0 0 6 0] 

Wh^Witm Cladosporium fulvumO^^^ 1 ; */9 -T?**Avr9K2*jS 

atfa*Rl6* , Bt*$*t*it*»J: <^J«btLTv^ (##^m4 1 Sr#M)o Cf- 
9/Avr9*T^ny^xU ^A^^UT— ^W^^^I&SS^^t^*. GUS 
T?*feS*L;fc(ISl 9)o Sfcfc^ -^^tt^TOT^K^U 
fflEfo%p]2> i h^^P^tLTV^salicylic acid- induced protein kinase(SIPK 
)*5«tO r wound-induced protein kinase (WIPK) £ V >B*ft LTi&te'ffrt'*1I#lft 

m&mgmfgstwtf® 8) fcnmfcims Guseifem 

&btitz(mi 9)o — ^\ ^> bn-;n;ffli/^;^ >-9— h fcJfrfc&vvM'-J-y 
- ^ * * - T 7 n / * * 7- V A 4- &m L fc^&flfe"? fiGUS^-fe <b tt 

[0 0 6 1] 

V zy^y^m^^XSm^9cm^^zirMG-CoA reductase(HMGR)itfcTO 
#tjMfft^Uv^(Bll)o HMG1 ii®Si«LT^fo^f m^T 
;i/j&n>f K^itSfL, — ^ HMG2i3 XVmi3itm^7±^i'X «Jf|2*$*L 

^a^jffijfiiis i tf3t&& k & tt & pvsi ~4# * - (Df&mwjfo * m^< %>tz*b 
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M^LTRT-PCR*fTofc(H3)o v>-f^^-^*^t7t^^i3V^-c4>, PV 
S1~4£T£M K3W63eS*t*-9->fXtcttffi$*Lfeo £ ft 

[0 0 6 2] 

PVS mRNAOW^iftrSj^^^W^m^a^^^frt^PVS^ 

^fo^(ia4)o #mfOttV-X, fcitf&ftteV «af&6B#P» 
P>24^WlC*5^rPVS^>^^®0^^*«bttfZo 5>**r>f *»lia*8U 0 

- *&ffiET?l±PVS mRNA^mm6-9B#P^ * e - * - t 

^$tLTV^(HI2, *#«vSn«t5 3)o PVS uim.<DWmW)fa*^1r2>t, PVS 

u~^mm^MLtz^^^4^mmm.m.^^mn^fzmU'\m^K^x^ pvs 

lt^7 7^ h T l^^rv>^^"^lCj3V>Tti:, 3-Hydroxy-3-methylglutaryl CoA ( 
HMG-CoA) frh * /N*n y&£i£"£/3£1-&®^t-C& &HMGR t77 v;V— V >^ 

tf 9 t-V > *^Jfi*r*PVSOZ:o*«KR*ail«:**:-t-fc#it 
ft-CV*& (##^12 9, 5 4, Rlf9t#JSSl)(Hl)o HMGR*£1£^§tfn14 

*>Kffi.'Jrt2>Z.tibm&ZfrX^2> (Wm*$M 5 2 £#88) 0 HMGRO Mlt&ft 
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[0 0 6 3] 

Affile J: i)PVSl~4v^tt<^^ y^-rfZtMLX^&OfrZm^&tztb^ mM 

MtL trt-pcr ttftotz (m5)o §#nte> wmm^-^wm^^^x 

-e, pvs37 p n;e-?@e?ij£?#&*:*Mc, A^n-y&jjigtLfco y.^ 1 ;-- 

>^<7)^> PVS1, PVS3£<£m>VS4^#£>frfc (0 6, 7, 8, 9)o ^E^t 
£ fr£PVS3^V A ^ n - > £ J: OTO'-P-gt £ ttT v^PVS3 cDNA<h Srifc^ Viz t 

Sf"*M Hi— ifcL-C*5i9. ^*L^*L^j£LT^f~(|g8)o' 
[0 0 6 4] 

& x rf-J v 1T4 * (D&M~f ^,'jyfy i*W35 1 % mu L tt£Ai&m&t"C4ti& £ ft* 

^ > v * 9 ii5-^ tf-T V X h n * > ~> * ~*f (EAS) *) > * (TEAS) 

th^ify^ (PEAS)cOEAS(iT ^ yfV^^tifetllttv^ 

5 3 £#flS) 0 Back and Chappellii, TEAS 1 1 3 * OHVS cDNA£ffiV>-OIMr 

I^M4^#bb)o B#TO®^^EASisJ:^7soS@-e^>^y t^^v;vz:v y 

vyX"MfcZti&m&V*J><DMfcT*ynmmZ}t%lLfztZ?>, vetipira 
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dine specific domain"*^ t 3 X<D\NSt?VS4t tzli PVS3Of B llC^V>T90%Jil 
±^>Identity75 s ?tE$tt^o ^S^^fiO^-T^aristolochene spec 

ific domain^ is v^T(±PVS tTEAS % tzitVUS^mxit, Identity^78%~89% 

9)o iWlt Back and Chappell^ni Ltzm.Gt&WfXWl* &#B3) £3d# 
-f&i><DX*$>& 0 Ski*. PVSl*5J;y i PVS4{i5O0-f y \uy\z5m^%>^<» 

x.?v>frt>j&z><DKML, mmmx^m-r pvs3 ^ito * * f > v * 9 

ft(09)o -gBB(1984){i. ^ hn^K'J ~7tf J -U. lzj3\/*X$h^& < ^Mir^fo tz 
[0 0 6 5] 

^n^^ LfcJ»#Wtt«tWo^aj & t > PVS3"7'n * - * HHfeo 
flSflf • rast^i - * £ fcri*ift5re2>£ fc&fctt&o *H»Jtii, PVS3^m^7°n 

»ii&#L*^ofc/f»fe»±4:< (HI 2), Z<DWtiLK&\,*xm&l± 
m*bbtL%fr^tz(m 1 4)o * » CO-b^^f V ~> * 7 - -fe*T?2b & TEAS 

«#KJS#U »^ H *3 V » T GUSf&1£j&*E ibhfltz 

t«§Uv^, v>*M^a^^*5tt^»PVS3-/n^-^ 

u*isyx&z*7isz?*-fri>mmmfcwmi-2>o 

©V^*<>0-C*o/i(|g5)o dOfif*Sr#Jlt1-*fc, PVS37 c n^--*<73##| 
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[0 0 6 6] 

ftiS £ & o T % HMGR^fS^f&^mi togen-act ivated prote in (MAP) 

— a-e* & siPKtc j: o iw» * c t $ tL/c (gHw^smt 3 3 £ mo 0 

3£Sf$SK:fcV>T , SIPK H H XT WIPK£ 'J LTf^t1-*m#fti£tefgf* 
*5RStMEKP» (^fltttt5 0*£M) iW»i:«a$*fcft», GUSflftt**©* 
*lfc(H 1 9 )o £ «s> fc, h ^ b fB^tflSB Cladosporium fulvumO#^lft x V 
efc&Avr9*5 J:^ h n a p®<0^ttitf^M^Cf-9^ T^n/N^ ^ * 
A^^lT-iKt:iMt:M^^fci^> GUS*^fefe$ttfe(HI 1 9)o Rom 
eis et al.fi, Cf-9*&MmmLtz9 s**mB& J: W#*M*Avi*^»S'** 
SIPK *5J:tf WIPK^tt^$tL^,ifc^#^b/i(##^m3 5£#ps) 0 
CI *t<b Oil i «9 , PVS3:/n ^e- * fcHOat^HlfcfcSIFKfc <fc «9 fUfP £ *i& & 

& siPK^ffi^-t^MAP^r^— WSttfl:$*L«i c: tfrh t>3a#$*L*-efc£ 

/Co 

[0 0 6 7] 
[0 0 6 8] 

[0 0 6 9] 
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SEQUENCE LISTING 

<110> NAGOYA INDUSTRIAL SCIENCE RESEARCH INSTITUTE 



<120> Pathogen-responsive promotor 

<130> P02064 

<140> 

<141> 

<160> 21 

<170> Patentln Ver. 2. 1 
<210> 1 
<211> 2648 
<212> DNA 

<213> Solanum tuberosum 
<400> 1 

ctcttctgtt gatgtgctat agtcttttat atagcgctct attcatgttg taatttggcc 60 
tctactttaa tttttttcaa cctaaaccaa cgtacaataa tgtgtaatga tactaatttg 120 
actcacataa tagcatggtg ctagaagagt cacttgaaag agtatactga agagtattaa 180 
aaatataatt ctaaagaatt tcgaagattc aattataatt gatcaagaag gtgataagag 240 
ccttcnacaa caacgtaaag tttgggtagc ctctatanat gactatgaaa atagccaaaa 300 
aaaaattcaa attcgaattc ttgtaatcct tatttaggat tattgcgacc atcacttgtg 360 
ggtgccttac ttgactaaat atttgattaa acattaattt ttggtcagtg gatatacatg 420 
ccactcaatt ttaaataaat tagtgatccc ttacgatctt aaaaaaattg tatttttgtg 480 
tgtaatgtca actttggttc aaatgtctaa tataataagt attaattcca acagtattag 540 
aattttattt ctaagatcac tcttacggtc ttaccactga aagattaaaa ttctaaccaa 600 
gaatttgaac tttaaatagt acttatgaat tttacttgcc gtttgaattt tatgtacatg 660 
cttagaataa ttaggtcctc atgtagtcaa ctttaagaaa attacaatgt tacgttctaa 720 
caagaacaaa tttgactcta gatttttaat tttttttttt taaaaaaaaa ctaaatactc 780 
atccgattca atttgtttga aactatgttc caattattaa tccgtttcaa aaacaatgtt 840 
acattcagat atttaaaatc aattaactta aatttctcat catcagtaag aagttttaat 900 
aatcacatga aggaaagcct gtttggagaa agttatgcgt aaaatattgc atatatctct 960 
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tccattgaat tagttacatc tggatttgca taaaatcaac atttagtaaa atacgatggc 1020 
ttagatgatt gaactttgaa caggaaaaat aagcgtgcaa ataagccatc aatcttgaac 1080 
tttagaaata tatatatata attcaataag ttactttatt ggaatagcta tagtgacggc 1140 
ggatttagaa ttttcattaa agggactcta aaaaaatata gtgcctaaga tttgaacttg 1200 
aaactcaaga tgccactaaa caacctctaa tcttacattc agaaggttca aaatcaatat 1260 
atatagacat aattttttaa atttttttta acctccctcg actacctcta ggtccgccct 1320 
tactattccc atccgatctc ttgggaagcg ggggagaaaa ttttataata gtgcactcat 1380 
gctataatta catactaaga ttttatgtaa tgctatattt tttcaagttg aagacggaaa 1440 
caatagcatt ggatcaagac agacgccatt gaaggaagaa aaaacctaaa aaaataaaca 1500 
aaaggagaga cactttcttg gtcccttcga ggccatatat cccattaata taaaaatata 1560 
aaacaaaaaa aaagacagac ggtcgcccaa ggaaagaagg cggacgtcac taacggctaa 1620 
ccctaactac aaataatgta attttccaaa aacggaacta taaggaataa aaaacatgaa 1680 
gattattgag tattattaat ttttaaaaga cagacgccac tcgaggaaat aaggaatcac 1740 
aaggagtaaa gaaagaaatt aaaggcacgt tacagtatca tataatataa atttaagttt 1800 
ggttgcattg aagttatata gtttttaaaa aaaaataaaa ttgtccaaca atacttgtcc 1860 
aatttagaaa atctaaaaga taatttatta ttttgtgttt gttttacctc aacatctaat 1920 
acatttctca aattattaaa tttaatatat tcaaaaggta atatagtaat attactctta 1980 
ttatttattt attgtttctt aagatttgtg caggtcaata ataaataact atcgttgaat 2040 
taagggagta ccatcaaaga aattgattta taacacgatg cgggtggagg gagctagaaa 2100 
gttagtacaa atttggttgc actaagtact tcatccgtct caatttatga gattttgttt 2160 
gattcgagac gaaatttaat aaagatgatt tttttaaagt tgtaatctaa aacaagtcat 2220 
aaatatttgc atcactataa taatctcatt aaatgtaaat gaatattttt agctaaatta 2280 
ttactactcc ctccatgtcc atattagttg atcatcttac tatatattaa ctgtccacct 2340 
tactcaatta ataaaatatt aattaaagtt tttctatact agatataaaa atgttattat 2400 
tatttttgat aaagactaga aagagtatac tatttgtata tctacagtgg gacgaccagt 2460 
taagtatatt gtagtcaaag taaggcaacc ggatggactg catgcagcac aaaggctctc 2520 
accactataa atactcaata ttccttctct ttcatttcca tcaacacctt caccaactaa 2580 
caaattaaaa gaaagaaaaa aaaatctctc agtttcctca caagctaatt agacccgttt 2640 
ccgaagaa 2648 
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<210> 2 
<21 1> 2000 
<212> DNA 

<213> Solanum tuberosum 
<400> 2 

tttatgtaca tgcttagaat aattaggtcc tcatgtagtc aactttaaga aaattacaat 60 
gttacgttct aacaagaaca aatttgactc tagattttta attttttttt tttaaaaaaa 120 
aactaaatac tcatccgatt caatttgttt gaaactatgt tccaattatt aatccgtttc 180 
aaaaacaatg ttacattcag atatttaaaa tcaattaact taaatttctc atcatcagta 240 
agaagtttta ataatcacat gaaggaaagc ctgtttggag aaagttatgc gtaaaatatt 300 
gcatatatct cttccattga attagttaca tctggatttg cataaaatca acatttagta 360 
aaatacgatg gcttagatga ttgaactttg aacaggaaaa ataagcgtgc aaataagcca 420 
tcaatcttga actttagaaa tatatatata taattcaata agttacttta ttggaatagc 480 
tatagtgacg gcggatttag aattttcatt aaagggactc taaaaaaata tagtgcctaa 540 
gatttgaact tgaaactcaa gatgccacta aacaacctct aatcttacat tcagaaggtt 600 
caaaatcaat atatatagac ataatttttt aaattttttt taacctccct cgactacctc 660 
taggtccgcc cttactattc ccatccgatc tcttgggaag cgggggagaa aattttataa 720 
tagtgcactc atgctataat tacatactaa gattttatgt aatgctatat tttttcaagt 780 
tgaagacgga aacaatagca ttggatcaag acagacgcca ttgaaggaag aaaaaaccta 840 
aaaaaataaa caaaaggaga gacactttct tggtcccttc gaggccatat atcccattaa 900 
tataaaaata taaaacaaaa aaaaagacag acggtcgccc aaggaaagaa ggcggacgtc 960 
actaacggct aaccctaact acaaataatg taattttcca aaaacggaac tataaggaat 1020 
aaaaaacatg aagattattg agtattatta atttttaaaa gacagacgcc actcgaggaa 1080 
ataaggaatc acaaggagta aagaaagaaa ttaaaggcac gttacagtat catataatat 1140 
aaatttaagt ttggttgcat tgaagttata tagtttttaa aaaaaaataa aattgtccaa 1200 
caatacttgt ccaatttaga aaatctaaaa gataatttat tattttgtgt ttgttttacc 1260 
tcaacatcta atacatttct caaattatta aatttaatat attcaaaagg taatatagta 1320 
atattactct tattatttat ttattgtttc ttaagatttg tgcaggtcaa taataaataa 1380 
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ctatcgttga attaagggag taccatcaaa gaaattgatt tataacacga tgcgggtgga 1440 
gggagctaga aagttagtac aaatttggtt gcactaagta cttcatccgt ctcaatttat 1500 
gagattttgt ttgattcgag acgaaattta ataaagatga tttttttaaa gttgtaatct 1560 
aaaacaagtc ataaatattt gcatcactat aataatctca ttaaatgtaa atgaatattt 1620 
ttagctaaat tattactact ccctccatgt ccatattagt tgatcatctt actatatatt 1680 
aactgtccac cttactcaat taataaaata ttaattaaag tttttctata ctagatataa 1740 
aaatgttatt attatttttg ataaagacta gaaagagtat actatttgta tatctacagt 1800 
gggacgacca gttaagtata ttgtagtcaa agtaaggcaa ccggatggac tgcatgcagc 1860 
acaaaggctc tcaccactat aaatactcaa tattccttct ctttcatttc catcaacacc 1920 
ttcaccaact aacaaattaa aagaaagaaa aaaaaatctc tcagtttcct cacaagctaa 1980 
ttagacccgt ttccgaagaa 2000 

<210> 3 
<211> 1500 
<212> DNA 

<213> Solarium tuberosum 
<400> 3 

aattttcatt aaagggactc taaaaaaata tagtgcctaa gatttgaact tgaaactcaa 60 
gatgccacta aacaacctct aatcttacat tcagaaggtt caaaatcaat atatatagac 120 
ataatttttt aaattttttt taacctccct cgactacctc taggtccgcc cttactattc 180 
ccatccgatc tcttgggaag cgggggagaa aattttataa tagtgcactc atgctataat 240 
tacatactaa gattttatgt aatgctatat tttttcaagt tgaagacgga aacaatagca 300 
ttggatcaag acagacgcca ttgaaggaag aaaaaaccta aaaaaataaa caaaaggaga 360 
gacactttct tggtcccttc gaggccatat atcccattaa tataaaaata taaaacaaaa 420 
aaaaagacag acggtcgccc aaggaaagaa ggcggacgtc actaacggct aaccctaact 480 
acaaataatg taattttcca aaaacggaac tataaggaat aaaaaacatg aagattattg 540 
agtattatta atttttaaaa gacagacgcc actcgaggaa ataaggaatc acaaggagta 600 
aagaaagaaa ttaaaggcac gttacagtat catataatat aaatttaagt ttggttgcat 660 
tgaagttata tagtttttaa aaaaaaataa aattgtccaa caatacttgt ccaatttaga 720 
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aaatctaaaa gataatttat tattttgtgt ttgttttacc tcaacatcta atacatttct 780 
caaattatta aatttaatat attcaaaagg taatatagta atattactct tattatttat 840 
ttattgtttc ttaagatttg tgcaggtcaa taataaataa ctatcgttga attaagggag 900 
taccatcaaa gaaattgatt tataacacga tgcgggtgga gggagctaga aagttagtac 960 
aaatttggtt gcactaagta cttcatccgt ctcaatttat gagattttgt ttgattcgag 1020 
acgaaattta ataaagatga tttttttaaa gttgtaatct aaaacaagtc ataaatattt 1080 
gcatcactat aataatctca ttaaatgtaa atgaatattt ttagctaaat tattactact 1140 
ccctccatgt ccatattagt tgatcatctt actatatatt aactgtccac cttactcaat 1200 
taataaaata ttaattaaag tttttctata ctagatataa aaatgttatt attatttttg 1260 
ataaagacta gaaagagtat actatttgta tatctacagt gggacgacca gttaagtata 1320 
ttgtagtcaa agtaaggcaa ccggatggac tgcatgcagc acaaaggctc tcaccactat 1380 
aaatactcaa tattccttct ctttcatttc catcaacacc ttcaccaact aacaaattaa 1440 
aagaaagaaa aaaaaatctc tcagtttcct cacaagctaa ttagacccgt ttccgaagaa 1500 



<210> 4 
<211> 1000 
<212> DNA 

<213> Solatium tuberosum 
<400> 4 

aaaacggaac tataaggaat aaaaaacatg aagattattg agtattatta atttttaaaa 60 
gacagacgcc actcgaggaa ataaggaatc acaaggagta aagaaagaaa ttaaaggcac 120 
gttacagtat catataatat aaatttaagt ttggttgcat tgaagttata tagtttttaa 180 
aaaaaaataa aattgtccaa caatacttgt ccaatttaga aaatctaaaa gataatttat 240 
tattttgtgt ttgttttacc tcaacatcta atacatttct caaattatta aatttaatat 300 
attcaaaagg taatatagta atattactct tattatttat ttattgtttc ttaagatttg 360 
tgcaggtcaa taataaataa ctatcgttga attaagggag taccatcaaa gaaattgatt 420 
tataacacga tgcgggtgga gggagctaga aagttagtac aaatttggtt gcactaagta 480 
cttcatccgt ctcaatttat gagattttgt ttgattcgag acgaaattta ataaagatga 540 
tttttttaaa gttgtaatct aaaacaagtc ataaatattt gcatcactat aataatctca 600 
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ttaaatgtaa atgaatattt ttagctaaat tattactact ccctccatgt ccatattagt 660 
tgatcatctt actatatatt aactgtccac cttactcaat taataaaata ttaattaaag 720 
tttttctata ctagatataa aaatgttatt attatttttg ataaagacta gaaagagtat 780 
actatttgta tatctacagt gggacgacca gttaagtata ttgtagtcaa agtaaggcaa 840 
ccggatggac tgcatgcagc acaaaggctc tcaccactat aaatactcaa tattccttct 900 
ctttcatttc catcaacacc ttcaccaact aacaaattaa aagaaagaaa aaaaaatctc 960 
tcagtttcct cacaagctaa ttagacccgt ttccgaagaa 1000 

<210> 5 
<211> 1125 
<212> DNA 

<213> Solanum tuberosum 
<400> 5 

atgcgacctc ttcaaccacc cccaccagct gccaactcca cctcctccgc cgccgcatca 60 
tccatgcctc ctccctcttc cgccggacaa cgcagtcgtc cccggcgtcg tactgatttg 120 
acccttcctc ttcctcaacg tgacgttgct cttgctgttc ctctccccct tcctccaacc 180 
tccgctcctt cctcttcctc atcctcatct tcctccccgc ttcctacccc tttacatttc 240 
tctgagctcg agagggttaa tcgcatcggt agtggcaccg gaggtactgt ttacaaggtt 300 
ctacatcgtc ccactggcag actctatgct ttgaaagtta tctatggtaa ccatgaggat 360 
tctgtccgtc tccagatgtg ccgtgagatc gagattctcc gagatgtaga caaccctaac 420 
gtcgttaggt gtcacgatat gttcgatcac aacggcgaaa tccaagttct tcttgagttc 480 
atggataaag gctctctcga agggatccat atccctctcg aacaacctct ctccgatcta 540 
actcgacagg ttctctccgg cctctactac ctccacaggc gtaagattgt tcacagagat 600 
atcaaacctt ctaacctctt aatcaactcc aggcgtgagg tcaagattgc agattttggg 660 
gtctccagag ttctcgcaca aactatggat ccttgcaatt cctccgtggg taccatcgct 720 
tacatgagtc ccgagagaat caacacagat ctgaatcacg gacagtacga cggatatgct 780 
ggggacatat ggagtcttgg ggtgagcatc ttagagttct acttgggaag gttccccttc 840 
tctgtgggga gacaaggaga ctgggccagc cttatgtgcg ccatttgtat gtcgcagcct 900 
cctgaggcac cacccactgc ttccagggag tttagggagt tcattgcctg ctgtttgcag 960 
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agggatcctg ctaggcggtg gacggccgcg cagctcttgc gccatccctt catcacccag 1020 
aatagcccag gcacccacac cggtcctgct actacctcat tgagtaatca ggcacatcaa 1080 
ttgttacctc cacctcctca tttttcttct tcttcttctt cttga 1125 

<210> 6 
<211> 374 
<212> PRT 

<213> Solanum tuberosum 
<400> 6 

Met Arg Pro Leu Gin Pro Pro Pro Pro Ala Ala Asn Ser Thr Ser Ser 
1 5 10 15 

Ala Ala Ala Ser Ser Met Pro Pro Pro Ser Ser Ala Gly Gin Arg Ser 
20 25 30 

Arg Pro Arg Arg Arg Thr Asp Leu Thr Leu Pro Leu Pro Gin Arg Asp 
35 40 45 

Val Ala Leu Ala Val Pro Leu Pro Leu Pro Pro Thr Ser Ala Pro Ser 
50 55 60 

Ser Ser Ser Ser Ser Ser Ser Ser Pro Leu Pro Thr Pro Leu His Phe 
65 70 75 80 

Ser Glu Leu Glu Arg Val Asn Arg He Gly Ser Gly Thr Gly Gly Thr 
85 90 95 

Val Tyr Lys Val Leu His Arg Pro Thr Gly Arg Leu Tyr Ala Leu Lys 
100 105 110 

Val He Tyr Gly Asn His Glu Asp Ser Val Arg Leu Gin Met Cys Arg 
115 120 125 

Glu He Glu He Leu Arg Asp Val Asp Asn Pro Asn Val Val Arg Cys 
130 135 140 

His Asp Met Phe Asp His Asn Gly Glu He Gin Val Leu Leu Glu Phe 
145 150 155 160 
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Met Asp Lys Gly Ser Leu Glu Gly He His He Pro Leu Glu Gin Pro 
165 170 175 

Leu Ser Asp Leu Thr Arg Gin Val Leu Ser Gly Leu Tyr Tyr Leu His 
180 185 190 

Arg Arg Lys He Val His Arg Asp He Lys Pro Ser Asn Leu Leu He 
195 200 205 

Asn Ser Arg Arg Glu Val Lys He Ala Asp Phe Gly Val Ser Arg Val 
210 215 220 

Leu Ala Gin Thr Met Asp Pro Cys Asn Ser Ser Val Gly Thr He Ala 
225 230 235 240 

Tyr Met Ser Pro Glu Arg He Asn Thr Asp Leu Asn His Gly Gin Tyr 
245 250 255 

Asp Gly Tyr Ala Gly Asp He Trp Ser Leu Gly Val Ser He Leu Glu 

260 265 270 

Phe Tyr Leu Gly Arg Phe Pro Phe Ser Val Gly Arg Gin Gly Asp Trp 
275 280 285 

Ala Ser Leu Met Cys Ala He Cys Met Ser Gin Pro Pro Glu Ala Pro 
290 295 300 

Pro Thr Ala Ser Arg Glu Phe Arg Glu Phe He Ala Cys Cys Leu Gin 
305 310 315 320 

Arg Asp Pro Ala Arg Arg Trp Thr Ala Ala Gin Leu Leu Arg His Pro 
325 330 335 

Phe He Thr Gin Asn Ser Pro Gly Thr His Thr Gly Pro Ala Thr Thr 
340 345 350 

Ser Leu Ser Asn Gin Ala His Gin Leu Leu Pro Pro Pro Pro His Phe 
355 360 365 

Ser Ser Ser Ser Ser Ser 
370 
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<210> 7 
<211> 1125 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: mutant MEK gene 
<400> 7 

atgcgacctc ttcaaccacc cccaccagct gccaactcca cctcctccgc cgccgcatca 60 
tccatgcctc ctccctcttc cgccggacaa cgcagtcgtc cccggcgtcg tactgatttg 120 
acccttcctc ttcctcaacg tgacgttgct cttgctgttc ctctccccct tcctccaacc 180 
tccgctcctt cctcttcctc atcctcatct tcctccccgc ttcctacccc tttacatttc 240 
tctgagctcg agagggttaa tcgcatcggt agtggcaccg gaggtactgt ttacaaggtt 300 
ctacatcgtc ccactggcag actctatgct ttgaaagtta tctatggtaa ccatgaggat 360 
tctgtccgtc tccagatgtg ccgtgagatc gagattctcc gagatgtaga caaccctaac 420 
gtcgttaggt gtcacgatat gttcgatcac aacggcgaaa tccaagttct tcttgagttc 480 
atggataaag gctctctcga agggatccat atccctctcg aacaacctct ctccgatcta 540 
actcgacagg ttctctccgg cctctactac ctccacaggc gtaagattgt tcacagagat 600 
atcaaacctt ctaacctctt aatcaactcc aggcgtgagg tcaagattgc agattttggg 660 
gtctccagag ttctcgcaca agatatggat ccttgcaatg actccgtggg taccatcgct 720 
tacatgagtc ccgagagaat caacacagat ctgaatcacg gacagtacga cggatatgct 780 
ggggacatat ggagtcttgg ggtgagcatc ttagagttct acttgggaag gttccccttc 840 
tctgtgggga gacaaggaga ctgggccagc cttatgtgcg ccatttgtat gtcgcagcct 900 
cctgaggcac cacccactgc ttccagggag tttagggagt tcattgcctg ctgtttgcag 960 
agggatcctg ctaggcggtg gacggccgcg cagctcttgc gccatccctt catcacccag 1020 
aatagcccag gcacccacac cggtcctgct actacctcat tgagtaatca ggcacatcaa 1080 
ttgttacctc cacctcctca tttttcttct tcttcttctt cttga 1125 

<210> 8 
<211> 374 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: mutant MEK 
<400> 8 

Met Arg Pro Leu Gin Pro Pro Pro Pro Ala Ala Asn Ser Thr Ser Ser 
1 5 10 15 

Ala Ala Ala Ser Ser Met Pro Pro Pro Ser Ser Ala Gly Gin Arg Ser 
20 25 30 

Arg Pro Arg Arg Arg Thr Asp Leu Thr Leu Pro Leu Pro Gin Arg Asp 
35 40 45 

Val Ala Leu Ala Val Pro Leu Pro Leu Pro Pro Thr Ser Ala Pro Ser 
50 55 60 

Ser Ser Ser Ser Ser Ser Ser Ser Pro Leu Pro Thr Pro Leu His Phe 
65 70 75 80 

Ser Glu Leu Glu Arg Val Asn Arg He Gly Ser Gly Thr Gly Gly Thr 

85 90 95 

Val Tyr Lys Val Leu His Arg Pro Thr Gly Arg Leu Tyr Ala Leu Lys 
100 105 110 

Val He Tyr Gly Asn His Glu Asp Ser Val Arg Leu Gin Met Cys Arg 
115 120 125 

Glu He Glu He Leu Arg Asp Val Asp Asn Pro Asn Val Val Arg Cys 
130 135 140 

His Asp Met Phe Asp His Asn Gly Glu He Gin Val Leu Leu Glu Phe 
145 150 155 160 

Met Asp Lys Gly Ser Leu Glu Gly He His He Pro Leu Glu Gin Pro 
165 170 175 

Leu Ser Asp Leu Thr Arg Gin Val Leu Ser Gly Leu Tyr Tyr Leu His 
180 185 190 
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Arg Arg Lys lie Val His Arg Asp He Lys Pro Ser Asn Leu Leu He 
195 200 205 

Asn Ser Arg Arg Glu Val Lys He Ala Asp Phe Gly Val Ser Arg Val 
210 215 220 

Leu Ala Gin Asp Met Asp Pro Cys Asn Asp Ser Val Gly Thr He Ala 
225 230 235 240 

Tyr Met Ser Pro Glu Arg He Asn Thr Asp Leu Asn His Gly Gin Tyr 
245 250 255 

Asp Gly Tyr Ala Gly Asp He Trp Ser Leu Gly Val Ser He Leu Glu 
260 265 270 

Phe Tyr Leu Gly Arg Phe Pro Phe Ser Val Gly Arg Gin Gly Asp Trp 
275 280 285 

Ala Ser Leu Met Cys Ala He Cys Met Ser Gin Pro Pro Glu Ala Pro 
290 295 300 

Pro Thr Ala Ser Arg Glu Phe Arg Glu Phe He Ala Cys Cys Leu Gin 
305 310 315 320 

Arg Asp Pro Ala Arg Arg Trp Thr Ala Ala Gin Leu Leu Arg His Pro 
325 330 335 

Phe He Thr Gin Asn Ser Pro Gly Thr His Thr Gly Pro Ala Thr Thr 
340 345 350 

Ser Leu Ser Asn Gin Ala His Gin Leu Leu Pro Pro Pro Pro His Phe 
355 360 365 

Ser Ser Ser Ser Ser Ser 
370 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 9 

aggagattgt tcgccccata 20 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 10 

tctccatgag tccttacatg 20 

<210> 11 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 11 

catcgattgt tttgtacatc tg 22 

<210> 12 
<211> 26 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 12 

aataatgata caaaaaaaaa ttaagg 26 

<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 13 

tatcaattca ccaaggaaca ct 22 

<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 14 

gaagtaatta aatttaaata ttatcaa 27 

<210> 15 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 15 

ttgtctgctg ctgcttgtgg 20 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 16 

tctccatgag tccttacatg 20 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 17 

aggacattgt tcgacctgtt 20 
<210> 18 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer for 

RT-PCR 

<400> 18 

tctccatgag tccttacatg 20 

<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 19 

catcccttaa aattataagt attc 24 

<210> 20 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

RT-PCR 

<400> 20 

aataatgata caaaataaat taagg 25 
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<210> 21 
<211> 2231 
<212> DNA 

<213> Solarium tuberosum 
<400> 21 

atggccctag ctatcccctt taacaatgaa gaggagattg ttcgccctgt tgccaatttc 60 
tctccaagtc tttggggtga tcgtttccat tcattctctc tcgacaatca ggtaattact 120 
taattaatta ctaattaaat ccttctctat cgcttatatt tggttaatta ctactaatcc 180 
caatcatgaa cattttacag gttgctgaaa agtatgctca agagattgaa actttgaagg 240 
aacaaacaag gagtttgttg tctgctgctg cttgtggaat aacattggct gagaaattga 300 
atctgataga cattgttgag cgccttggct tagcttatca ttttgagaaa caaatagatg 360 
atatgttgga tcaaatttac aaagcagatc ccaactttga cgctcatgat ttaaacactt 420 
tatcccttca atttcgaata ttaagacaac atggttacaa tatctcccaa agtaggtcca 480 
tcatttaaaa caattcacca aaataatacg tttttttctg catgaaaact aattatcttt 540 
tgcttttatt cgatcatgat ccagaatttt tcagcagatt ccaagatgcg aatggcaagt 600 
tcaaggaatg tcttagcaac gacatcaggg gtctattgaa cttatacgaa gcttcacatg 660 
taaggactca tggagaagat attttagaag aggcacttgt tttctccact gctcatcttg 720 
agtctgcagc tccacatttg gagtcacctc tgagtaagca agtgactcat gcccttgagc 780 
agtctctcca taagagcatt ccaagagtcg agacgcgcta cttcatctcc atctacgaag 840 
aggaggaatt taagaatgat gtgttgcttc gatttgccaa attggattac aacttactcc 900 
agatgttgca caaacacgaa cttagtgaag tatcaaggta tacagatgtg ttaagttgaa 960 
ttaaaaatac tagtataaat tatttgttga tagtaatttc taagattggt acttattttg 1020 
taggtggtgg aaagatttgg attttgtgac aacgcttcca tatgctaggg atagagcagt 1080 
ggaatgttac ttttggacga tgggagtgta tgctgaacct caatactctc aggctcgtgt 1140 
catccttgca aagactatag caatgatttc gatagtagat gacacattcg atgcttatgg 1200 
aatagtaaaa gaacttgagg tctacaccga tgccatacaa aggtatggac ttgcctctcc 1260 
aacagttcat ggatttatta gacgggaaac ttactaaatc tctttctgtt ttattaggtg 1320 
ggatattagt caaattgatc gactcccaga atacatgaaa gttagtttta aggctctttt 1380 
ggatctctat gaagattatg aaaaggagtt gtcaaaggat ggcagatccg atgttgtcca 1440 
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ctacgcaaaa gaaagagtag gactcactga tttctattta aaaacacttg tatttacctt 1500 
atactatttc tttattatac aattagatct gttatgggag tattgatggt tgaatgtctt 1560 
gtggtttctg ttaaacagat gaaggagatt gtgagaaact attttgtaga agcaaagtgg 1620 
ttcattgagg gatatatgcc gcctgtttct gagtatctta gcaatgcatt agctaccagc 1680 
acatattact tgctaactac aacatcctat ttgggagtga agtcagcaac aaaggaagat 1740 
tttgaatggt tggctacgaa ccctaaaatt cttgaagcca atgtgacatt atgccgagtt 1800 
gttgatgaca tagcaacgta tgaggtaatt agcatcgcat tacactacat aaatcatctt 1860 
ataatttaga gttacagtaa tttaatacaa attgatttca catacttata aatgaattat 1920 
aattgccatt ccaggttgag aagggtaggg gccaaatcgc aacaggaatt gagtgttata 1980 
tgagggatta tgacgtatca acagaagtag caatggaaaa attccaagag atggctgaga 2040 
tagcatggaa ggatgtaaat gaaggaattc ttcgaccaac acctgtctct acagaaattc 2100 
ttactcgcat tctcaatctt gctcgtatta tagatgtcac ttacaagcac aatcaagatg 2160 
gatacactca tcccgaaaaa gttctaaaac ctcacatcat tgctttactg gtggactcca 2220 
ttgagatcta a 2231 

[mi] mi \,*y*rifj*:m>mz.$mz>, mmB^-n.^ vrw 4 k^^jk 

[i2] H2(i:til (Phytophthora infestans) (6lfe^t*i5»t*. fllltfr^* 
if 4 -=67* >f ^.^rt^PVS (potato vet ispiradiene synthase) ifrfST-.S-t/PSS (po 
tato squalene synthase) Mi^J-^M^M^^mX^^o U-XQ (*SI#n 

14) , 3gL<»±v-*i, 2, 3. 4 mmn.) <omm {i^mm^/r^ * 

[0 3] W3lt$Fma&&MB (P- infestans) £L < ttftftttl&SBOflRJte 
ft (JUKIncomp., Comp.) > XttTM&Sft (Mock) OiP^v> #W ^T*^ * ? 
bMmLtz£Wh*&mLfzKr-?CR<Dfe^*^i-mx~&2>o PVSK PVS2, PVS3> 
SOTVS4tcov»-C-€-tt-r*L^ n- ymmw?*? 4 t- fcffi^TPCR&firo fz 0 PVS 
U PVS2, PVS3. S.l>T>VS4lCOV>T^tL-rtU69bp> 132bp> 326bp^ &lM69bp<7> 
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[04] 0 4 »±*a5»tt«E#8W (P. infestans) £ L < »±«*ntfe&*M*>l&*! 
m (JUKIncomp. , Comp.) . Xli*#yffi& (Mock) ^»P«$v> 1f4 *r 4 * 9 

[H5] in 5 tiTK&am (Mock) . mmmmk (wound) > x»±*«mttft#! 

W (P. infestans) ^L<lMtttil«t (MKIncomp. . Comp.) Ov? 

vim hmmv tz^mkzm v^rt-pcro^ & m-rm^ &<> u->ti 
: mffl&&ixm<o&3te8t 6 mmm&ztt v * #4 ^mmfrbn % t^RT-pcR 

iiW:#yt^3Vhn-;V„ (PVS1, PVS2, PVS3, Rxm 

S4) H^ttft^^^-SrttfflL^o ^^fii*, 176bp, 132bp, 326bp, Rtfl 
31bpO^%3& s ^tt-rttt# fb tifzo T1?v-* Y)VW%TfcW) i:io TRT-PCRj^ & 

[0 6] 0 6 tiPVS3$* y A ^ n - > com^lfl^JWm^T 5 / Sfi^iJ £^"t0-C 
[0 7] 0 7 ii|WJ C < PVS3^V A * n - V^^S^I^^T 5 J PE^iJ £tf: 

[0 8] 0 8 }±PVS3^ M^d- >&tfPVS3cDNA* n - > 0$ IJEaH^JM&tf 

[0 9] 0 9 (iNicotiana tabacum (TEAS). Solanum tuberosum (PVSK Hyosc 
yamus muticus (HVS)> ^t/Capsium annum (PEAS)tf>7 5 J mMWMWlZ 
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OHEM— N. tabacumif-jX^P^U S. tuberosumit-fS^I*!. H. muticusif-fS^ 1 

^^Wfl)ffl|SIttX37^U C, £t>*DDXXD (XfiDDXX) (it:x^v>, 

[010] 010 lifttllftllft^i: i %>&m&, XtefcHmfeWv-ff 4 
-=eyn h7>7* ^<o;vv7x7-iffttt^L^K^So (A) iiPVS3 

7j^- 0 (B) £J3V>T. 35S(iCaMV 35S7*n^- *fI^fflv>£:l*^0;V:> 7 ^ 9 

- •fe'fi&tt * , Hwcf±m^^ n ^ - * nit & m^mcxmm l ^7x7- 

•fe'fStt^. Water (±HWC<7)ftt) «9 KtRT^S L fz^^(0 ^ v 7 a. 9 --fe*?Htt£-€-*L 
[011] mil i±PVS3-7°n^e-^<7)3>^ b^* h4:*^:fl5^1~Elt?*>* 
[012] EI 1 2 LTPVS3-7 n * - * t^M ^t*GUS<aS&3^* 

[Ml 3] 01 3 li&mmmPkKlB&Lfz, ?VS37v*-?<0%WS*->* 

[hi 4] mi i\mwfcWJ j rif4*=w&)K&rtz>^ ¥w?v*-9#mm> 

•=e«[«jOGUSffitt*«mb7to ^eptt^mflS*^* (GUSTOS > bn-;W 
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15] Ell 5lir9*K>« (AA) ^)S^LTPVS3-/n^-^^if#-t^> 
GUS<DHm^^->^^"t-|H^*>^o AA (5 mM) 3l»i*fc3&IMEJfc*:>*#'f 

[HI 1 6 ] III 1 6 (iH 2 0 2 ^^ t-CPVS3^n^e- ^ 3&*9N*-r*GUS<0$&3S><* 
->«r^-riH"C**o H 2 02 (5 mM) Z'&WfcWJ * 1? 4 ^lil^Xt^o & 

[Ell 7] Ell 7(i^>'V3-^/^^3-^^^'>^-"b*^^L'"^PVS37 p n 
^_^^^^GUS<7)|^^^^-^^^-tllI-tr*^o (5 mM) RXf 

^VD-Xt^v/- tr (0.5 U/ml) ^IK^yt^^ftt^Al^o 

[El 1 8 ] EI 1 8 U (SA) KJctfSF LTPVS3"7°n ? ^M^Tf &GU 

SO^^N'^-V^^-TEI^abSo SA (0.5 mM) ^iMvt*V -=E^«(f- 

[EI 1 9] EI 1 9 (iCf-9/Avr9ffl2fPfflZ{iStMEKDDlc^LTPVS3^n^-^ 
^^"&GUSO#&^*->£^tMII^&&o 35s. Cf-9/Avr9. StMEKDD, 

*M^ta»:IIL/co Tyv'*9r-W&%&&&2 H^L£B#*-eoGUS 

[EI2 0] EI2 OlixJjv^-^^tJl^i^ilKBCfUHt* 
& 0 MAPKKK;mitogen-activated protein kinase kinase kinase, MAPKK;mitogen 
-activated protein kinase kinase, MAPK;mitogen-activated protein kinase, 

SIPK;salicylic acid-induced protein kinase, WIPK; wound- induced protein 
kinase, HMGR;3-hydroxy-3-methyglutaryl CoA reductase, PVS;potato vetispi 
radiene synthase 

[El 2 1 ] EI 2 1 \±*J*1T4 *W!®}<OMmfc=t' (MEK) <F> 3 - K«i**>EBI& 



ffiSE#2 003-3109480 



2002-351701 ^ v I 68/E 

[02 2] El 2 2 (±m# WiSttMMEEaW£^ (StMEKP^) ©3- KfcttOE^IX 

j3^T(±P9. P10. Pll. P14, P15, P16> P17, RtfPlS*rffiv»;fco ^> ^ifcfll 
4fc*3i/*TttPll^ P12, P13, P14, P15> P16, P19, XtfP20*JBy»;fco 
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[HI] 



HIM 



Acetyt-CoA 
i 

3-Hydmxy-3-methylgIutafy1 CoA (HMG-CoA) 

iHMQ-CoA re du ctase (HMGR) 
(HMG1; Suppressed, 
HMG2 & HMG3; Induced) 

Mevalonic acid 



Famesyl dip hosphate 
Squalene synthetase 
(SS; Suppressed) 



\ Sesquiterpene cyclase 
\ (SC; Induced) 



Sojayetiyone 



Phytuberin 



Steroid glycoalkaJotds 



X 

Lubimin 
i 

♦ 

Rlshitin 



OPP (+)-Germacrene A 

lesyl pyrophosphate 

tobacco ^v^^«s — Hyosc 
pepper 33 J ■ N£b 

^fEudesmane carbocatlon^ 

CP-r C6 



Hyoscyamus muticus 



5-epfAristolochene 
OHf 



Capsidlot 



r 

Solavetivone 
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[m 2 ] 



?KM31 j ^feegig gjnt|jj[j§jlg 

0 6 12 18 24 1 3 6 9 12 1 3 6 9 12 1 3 6 9 12 

PVS PVS m 4* " * 9 • * 

S 



PSS « 
18S 



ftti NMi PSS ft? f* iff ft 

wwwf ■ 1 HI WWW9m Hln 
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[S3] 
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4] 



Mock 



Incomp. 



Comp. 
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10 5] 



* Mock jggjagj Incomp. Comp. Tl Mode Incomp. Comp. Tl 

7™ 0136912 136912 1369 12 136912 6 *»™ 013 6 912 13 6 912 13 6 912 13 6 912 6 

( nr ) l nr J . ,4. • v 

pvsi § pvs2 •\v^>^yij| 
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[El 6] 



-2648 ctcttctgttgatgtgctatagtcttttatatagcgctctattcatgttgtaatttggcc 
-2588 tctactttaafcttttttcaacctaaaccaacgtacaataatgtgtaatgatactaattfcg 
-2 528 actcacataatagcatggtgctagaagagtcacttgaaagagtatacfcgaagagtatfcaa 
-2468 aaatataattctaaagaatttcgaagattcaattataattgatcaagaaggtgataagag 
-2 4 08 ccttcnacaacaacgtaaagtttgggtagcctctatanatgactatgaaaatagccaaaa 
-2 3 48 aaaaattcaaattcgaattcfctgtaatccttatttaggat1u*ttgcgaccatcacttgtg 
-2288 ggtgccttac ttgactaaatatttgattaaacattaatttttggtcagtggafcat acatg 
-2228 ccactcaattttaaataaattagtgatcccttacgatcttaaaaaaattgtatttttgtg 
-2 1 68 tgtaatgtcaactttggt tcaaatgtctaatataataagtattaattccaacagtattag 
-2108 aattttatttctaagatcactcttacggtcttaccactgaaagattaaaattctaaccaa 
-2048 gaatttgaacfcttaaatagtacttatgaattttacttgccgtttgaattfctatgtacatg 
-1988 cttagaataattaggtcctcatgtagtcaactttaagaaaattacaatgttacgttctaa 
-1928 caagaacaaatttgactctagatttttaattttttttttttaaaaaaaaactaaatactc 
- 1 8 68 atccgattcaatttgtttgaaact atgttccaattattaatccgtttcaaaaacaatgtt 
-1808 acattcagatatttaaaatcaattaacttaaatttctcatcatcagtaagaagttttaat 
-1748 aatcacatgaaggaaagcctgtttggagaaagttatgcgtaaaatattgcatatatctct. 
-1688 tccattgaattagttacatctggattfcgcataaaatcaacatttagtaaaat acgatggc 
-1 628 ttagatgatfcgaactttgaacaggaaaaataagcgtgcaaataagccatcaatcttgaac 
- 1 56 8 tttagaaatatatatatataattcaataagttactttattggaatagct atagtgacggc 
- 1 5 0 8 gga-tttagaattttcatl^aagggactctaaaaaaatatagtgcctaagattt gaacttg 
-1448 aaactcaagat-gccactaaacaacctctaatcttacattcagaaggttcaaaatcaatat 
- 1 3 88 atatagacataattttttaaattttttti^acctccctcgactacctctaggtccgcccrt 
-1328 tactattcccatccgatctcttgggaagcgggggagaaaattttataatagt.gcactcat 
-1268 gctataattacatactaagattttatgtaatgctatattttttcaagttgaagacggaaa 
-1208 caatagcattggatcaagacagacgccattgaaggaagaaaaaacctaaaaaaataaaca 
-1 1 48 aaaggagagacactttcttggtcccttcgaggccatatatxjccattaatataaaaata-ba 
-1088 aaacaaaaaaaaagacagacggtcgcccaaggaaagaaggcggacgtcactaacggctaa 
-1028 ccctaactacaaataatgtaattttccaaaaacggaactataaggaataaaaaacatgaa 
-968 gattattgagtattattaatttttaaaagacagacgccactcgaggaaataaggaatcac 
-908 aaggagtaaagaaagaaattaaaggcacgbtacagtatcatataatataaatttaagttt 
-848 ggttgcattgaagttatatagtttttaaaaaaaaataaaattgtccaacaatacrttgtcc 
-788 aatttagaaaatctaaaagataatttattatt:ttgbgt.ttgtttl:acctcaacatctaat 
-728 acatttctcaaattattaaatttaatatattcaaaaggtaat atagtaatattactctta 
-668 fctattt attt attgtttcttaagatttgtgcaggtcaataataaataactatcgttgaat 
-608 taagggagtaccatcaaagaaattga-tttataacacgatgcgggtggagggagctagaaa 
-548 gttagtacaaattt:ggttgcactaagtacttcatccgtc1:caatttatgagatt:tt:gtt.t 
-488 gattcgagacgaaatttaataaagatgatttttt-taaagttgtaatctaaaacaagtcat 
-428 aaatatttgcatcact ataataatctcattaaatgtaaatgaatatttttagc taaatta 
-368 tt-actactccctccatgtccatattagttgatcatcttactatatattaactgtccacc t 
-308 -tactcaattaataaaatattaattaaagtttttctatactagatataaaaatgttattat 
-248 tattttt gat.aaagactagaaagagtatactattt:gtatatctacagtgggacgaccagt 
- 1 8 8 taagtatattgtagtcaaagtaaggcaaccggatggactgcatgcagcacaaaggctctc 
-128 accactataaatactcaatattccttctctttcatttccatcaacacctticaccaactaa 
-68 caaattaaaagaaagaaaaaaaaatctctcagtttcctcacaagctaattagacccgttt 
-8 c caaa a aaLZ^TGGCCCTAGCTATCCCCTTT AACAATGAAGAGGAGATT GTTCGCCCTGTTG 
1 * * MA1.AIPFNNEBBIVRPV 

53 CCAATTTCTCTCCAAGTCTTTGGGGTGATCGTTTCCAT 
18ANFSP S LWGDRFHS 

113 taattacttaattaattactaattaaatccttctctatcgcttatatt:t.ggbtaatt:act 
173 actaatcccaatcatga acatttt ac agGTTGCTGAAAAGTATGCTCAAGAGATTGAAAC 
38 VAEKYAQEIET 

233 TTTGAAGGAACAAACAAGGAGTTTGTTGTCT 
49 I» K B QTRSIiLSAAACGI T L A E 

293 GAAATTGAATCTGATAGACATTGTTGAGCGCCTTGGCTTAGCTTATCAT^ 
69 KZ.NI.IOIVBRLGLAYHFBKQ 

353 AATAGATGATATGTTGGATCAZUVTTTACAAAGCAGATCCCAA 
89 IDDMLDQIYKADPNFDAHDL 

413 AAA«C1OTATCCCTTCAATTTCGAATAOT 

109 HTLSIiQFRILRQHGYNISQ 

47 3 taggtccatcatttaaaacaattcaccaaaataatacgtttttttctgcatgaaaactaa 

533 ttat<rttttgctttt^ttcgatcatgatccagAATTTTTCAGCAGATTCCAA 

12 8 KFFSRFQDAN 

593 TGGCAAGTTCAAGGAATGTCTTAGC^CGACATCAGGGG^ 

138 GKFKBCI1SHDIROLI.HI1YEA 
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653 TTCACATGTAAGGACTCATGGAGAAGATATTTT5 
158 SHVRTHGBDX£»EEA 



L V F S T A 



713 TCATCTTGAGTCTGCAGCTCCACATTC 

178 HLBSAAPHLBSPI.SKQVTHA 
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232 
48 

292 
68 

352 
88 

412 
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472 
127 

532 
592 
137 

652 
157 

712 
177 

772 
197 
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[07] 



773 CCTTGAGCAGTCTCTCCATAR^^ 

198 LBQSLHKSI PRVBTRYFI S X 
833 CTACGAAGAGGAGGAATTTAAGAATGATGTGTTGCTTC^ 

218 YBBBBFKMDVIiIiRFAKLDYH 

893 CTTACTCC^GATGTTGCACAAACACGAACTTAG^^ 

238 LliQMLBKHBIiSBVSR 

953 aa^tgaattaaaaatactagtataaattatttgttgatagtaatttctaagattggtac 
1013 ttattttgtagGTGGTGGAAAGATTCGGATTTTGTK^^ 
253 W f?KDl.DFVTTLPYARD 

1073 AGAGCAGTGGAATGTTACTTTTGGACGATGGGAGTGTATGCT^ 
269 RAVBCYFWTMGVYAEPQYSQ 

1133 GCTCGTGTCATCCTTGCAAAGACTATAGCAATGATTTO 
289 ARVILAKTIAMISIVDDTFD 

1193 GCTTATGGAATAGTAAAAGAACTTGAGGTCTACAOCGATGCCATACAAAGgtatggactt 
309 AYGIVKBLEVYTDAIQR 

1253 gcctetecaacagttcatggattt^ttog^ 
1313 afctaaGTGGGATATSAGTCAAATTGATCGACTCCC^^ 
326 * W DISQIDRI.PEYMKVSFK 

1373 GCTCTTTTGGATCTCTAT^^ 
344 AIiI»DliYBDYBKBI»SKDGRS D 

1433 GTTGTCCACTACGCAAAAGAAAGAgtaggactcactgatttctatttaaaaacacttgta 

364 VVHYAKER 
1493 tttocctt^toctotttctttottatacaattagatctgtl^tgggagtattgatggttg 
1553 aatgtettgtggtttctgttaaa^ 

1613 CAAAGTGGTTCATTGAGGGATATATGCQ^CPGTTTCTGAGTATCTTAGCAATGCATTAG 
383 AKWFIBGYMPPVSEYIiSHAl. 

1673 CTACCAGCACATATTACTTGCTAACTACAACATCCTATTTGGGAGTGAAGTCAGCAACAA 
403 ATSTYYLLTTTSYLGVKSAT 

1733 AGGAAGATTTTGAATGGTTGGCTACGAACCCTAAAATTCTTGAAGCCAATGTGACATTAT 
423 KBDFBWIiATMPKILEAHVTIi 

1793 GCCGAGTTGTTGATGACATAGCAACGTATGAGgtaattagcatcgcattacactacataa 
443 CRVVDD IATYE 

1853 atcatcttat aatttagagttacagtaatttaatacaaattgatttcacatacttat aaa 
1913 taaattataattgccattccagGTTGAGAAGGGTAGGGGCCAAATCGCAACAGGAATTGA 
454 * VEKGRGQIATGIE 

1973 GTGTWATATGAGGGATTATGA^OTATCAACAGAAGTAGCAATGGAAAAATTCCAAGAGAT 
467 CYMRDYDVSTEVAMEKFQEM 

2033 GGCTGAGATAGCATGGAAGGATGTAAATGAAGGAATTCTTC^ 
487 AEIAWKDVHEGII.RPTPVST 

2093 AGAAATTCTTACTCGCATTCPCAATCTTGCTCGTAOT 
507 BlIiTRILNLARIIDVTYKHN 

2153 TCAAGATGGATAC^CICATCCCGAAAAAGTTCTAAA&CCT 
527 QDGYTHPEKVI.K PHIIALLV 

2213 GGACTCCATTGAGATCtaaaaatttagtaaattttaatttttaaaatgttacgtaaaaaa 
547 D S I E I * 

227 3 taat^aaccgtaaaaataatgaagattaaggcgaacgaaacacgtgaggcggaaacgttg 
2333 agaatggatgatggaaaatagatgaatal^ttgt^tgcatgaagggtgtttcacactet; 
2393 tttgattttgggaatgcatggacatccgcatgttgtcgactacacctcgaccaatgttgc 
2453 gcaagccacggccgatgcgggcaggccacggatgaccgtt gtgtgcagtcoaagggcgat 
2513 gcggccaggccacggccgatgtcgaertgaccgttgtgtgcagtccaagggcgatgcggge 
2573 aggccacgtccgacgt 
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1672 
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agaaATGGCCCTAGCTATCCCCTTTAACAATGA AGGATCC CCGGGTGGTCAGTCCCTTATG 
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[H2 1] 



ATGCGACCIXJITCAACCAC(XCCACCAGKTIXXX3AAC^ 

(^TGCCIXXnXXXTTCITaXKXX^ 

TTCX3TCITCCTCAACGTGACGTTCK7rcT^ 

crrc<mnTCcrcATCCTCATcr^ 

AGAGGGTTAATCGCATCGGTAGTGGCACCGGAGGTACroTITAC^ 
ACIXX^AGACTCTATGCITrcAAAGTIATC^ 

ATGTGCCGTGAGL\TCGAGATTCTCCGAGATGTAGACAACCCTAACCT 

TATGTIXXlATCACAACGIGCGAAATCCAAGTrcT^ 

AAGGGATCCATATCCCTCTCGAACAACCTCTCTCCGATC^ 

CHXTACnACCTCCACAGGCGTAAGATTGTrcACAGAGATATCAAACCTTCTAACCTC^ 

AACTCCAGGCGTGAGGTCAAGATTGCAGATITIGGGGTCTCCAGAGTTCTCGCACAAAC^ 

GGATCCTTGCAATrCCTCCGTGKMTACCATCGCTTACATGAGTCCCGAGAGAATCAACACAG 

ATCTGAATCACGGACAGTACGACGGATATGCTGGGGACATATGGAGTCTrGGGGTGAGCATC 

TIAGAGTTCTACTrGGGAAGGTTCCCCriTCTCTCiTG 

TrATGTGGGCCATTrGTATGTCGCAGCGrcCTGAGCK3ACCACCCACTGCTrCCAGGG 

AGGGAGTIGATTGCCTGCTGTTrGCAGAGGGATCCTGCTAGGGGGTGGACGGCCGGGCAGC 

TCTTGCGCCATCCCITCATCACCCAGAATAGCCCAGGCACCCACACCGGTCCTGCTACTACC 

TCATK^GTAATCAGGCACATCAATTGTTA^ 
CTTGA 



Mlffl^PPPAANSTSSAAASSMPPPSSAG^ 

SSSSSSSSPIPIPLHESEIiSEW^ 

EIEIIJ©VDNPNVVRCHD1^ 

HBilKlVHRDIKPSNIlINSRREVKIADFGVSRV^ 

QTOGYAGDIWSIXJVSILEFYLGKro 

CLQRDPARRVVTAAQIJjRHPFITQNSPGTHTGPATISIJSNQA^ 
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ATGCGACCTCITC^CCACCO^ 

CATGCCjrcCIXXDCKTITCCGCXXX^CAACGCAGTCGTCCC 

TIGCTCTTCCTCAACGTGACGriTGCTCriTGCTGTTC 

CrnXDCTCTITCCTCATCCrC^ 

AGAGKK5TTAATCGCATCGGTAGTGGCACCGGAGGTACTGTTrACAAGGT^ 

ACTGGCAGACTCTATGCn^TGAAAGTrATCTATGGTAACC^ 

ATGTGCCGTGAGATCGAGATTCTCCGAGATGTAGACAACCCTIAACGTCGTrAG^ 

TATGTTCGATCACAACGGCGAAATCCAAGTTCITCTTGAGTTCATGGATAA^ 

AAGGGATCCAIATCCCTCTCGAACAACCTCrcTCCGATCTAACTC 

CTCTACTACCTCCACAGGCCTAAGATTGTTCACAGAGATATC 

AACTCCAGGCGTGAGGTCAAGATTGCAGATTITGGGGTCTCCAG^ 

GGATCCITGCAATGACTCCGTGGGTACCATCGCTrACATGAGTCCCGAGAGAATCAACACAG 
ATCTGAATCACGGACAGTACGACGGATATGCTGGGGACATATGGAGTCTTGGGGTGAGCATC 
TTAGAGTTCTACrTGGGAAGGTTCCCCriTCTCTGTGGGGAGACAAGGAGACTGGGCCAGCC 

TTATGTGCGCCATITGTATGTCGCAGCCTCCTG^ 
AGGGAGTTCATTGCCTGCTGTITGCAGAGGGATCCT^^ 

TCTrGCGCCATCCClTCATCACCCAGAATAGCCCAGGCACCCACACCGGTCCTGCTACTACC 
TCATTGAGTAATCAGGCACATCAATTGTTACCTCCACCTCCTCATTITTCTTCT 

CTTGA 



MPJ"IJ^PPPAANSTSSAAASSMPPPSSAG<^RPFJRR^ 

SSSSSSSSPUTTLHFSEIJEaW^ 

EIEIIJIDVDNPNVWCHDMFDHNGEIQV^ 

HPJIKIVHRDIKPSNIJJNSRREVKIADFGVSRVIAQDMDPC^ 

QYDGYAGDIWSIXrVSIIJSFYIXSRFPFSVGRQ 

CLQRDPARRWTAAQLLRHPFITQNSPGTHTGP^ 
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